








“After all,young man,there is nothing 
like a Nicholson File,the choice ofall crit- 
ical mechanics. Sold everywhere. 


NICHOLSON FILE CO., 


PROVIDENCE, R.1..U.S.A. 


“~ 
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“onsen” PRATT & WHITNEY CO. 








Two-Spindle Prowiing machine. One Spindle Profiling Machine 





16-Spindle Adjustable Multi- 
Spindle Orill. 


16-Spindle Adjustabie Multi-Spindle Drill. 







6-Spindle Gang Drill. 10-Spindle Adjustable Multi-Spindle Drill. 


Q 









Lv 


5-8 x 4-inch Turret Lathe 





AAS ACFE eA Naar 


Lincoln Milling Machine. 10-inch Toolmaker’s Lathe. 1x 10-inch Turret Lathe 


New York: 136 Liberty Street. PRATT & WHITNEY CO. aes 2 ae ee 


Boston: 144 Pearl Street. WORKS: St. Louis: 516 North Third Street. 


Philadelphia: 2ist & Callowhill Sts. HARTFORD, CONN., U.S.A. London: 23-25 Victcria St., S. W 














TURRET LATHES 


FIVE SIZES: 





5-8 x 4 1-2 inch, 1 x 10 inch, 1 1-2 x 18 inch, 2 x 26 inch 
and 3 1-8 x 360 inch. 








2 x 26 inch Pratt & Whitney New Model Turret Lathe, showing multiple 
roughing tool and multiple finishing tool. 





{ Send for new booklet A, describing the 54 x 4% inch and | x 10 inch Turret Lathes to 
136 Liberty Street, New York. 


Pratt @ Whitney Co. 


Hartford, Conn. 


OFFICES: 





New York: 136-138 Liberty St. Boston: 144 Pearl St. Philadelphia, 21st and Callowhill Sts. Vlittsburg, Pa.: Frick Building. Chbl- 
cago: 46 So. Canal St. St. Louis: 516 N. Third St. Dayton, 133 Salem St 
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To the Up-To-Date Manufacturer. 


The magnificent efhciency of steels now being offered tor 
cutting tools calls for lathes of increased power, rigidity and 
wearing qualities. 

The manufacturer who is fully alive to the signs of the times 
can no longer afford to buy lathes on price; his very necessities 
call for tools that will do the work, do it well, do it quickly 
and yet live a long life. 

That is the lathe we offer. 


SIZES: 14-Inch Swing to 48-Inch Swing. 





The 
Lodge& Shipley Machine’ToolCo. 


Cincinnati, Ohio, U.S.A. 
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Cable—Betwildel, Wilmington 


Betts Machine Co., 


WILMINGTON, DEL., U.S.A. 


MAHERS OF 


Heavy Machine Tools 
of the MOST ADVANCED TYPES. 





The above illustration shows the Standard 12-foot Boring and Turning Mill, with 


Special Boring Head, as made for the Atlas Engine Works, Indianapolis, Ind. 





WE MAKE... 








Vertical Boring and Turning Mills, from 5 ft. to 
to 20 ft. swing; Horizontal Boring and Drilling 
Machines, usual sizes; Slotting Machines, from 
8 in. to 24 in. stroKe; Planing Machines, from 
36 in. square to 10 ft. square. 
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BRADFORD 
Engine Lathes 


14 TO 36-INCH SWING. 








ao 
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25-in. x 10-ft. Bradford Lathe. 


In this Lathe provision has been made for either a positive geared or belt feed, with 
Automatic Stop. The Lead Screw is used for screw cutting only, and is as near perfection 
as it is possible to attain, all lead screws in Bradford Lathes being chased from a 


Master Screw. 
A Heavy Carriage and a substantial Headstock render the Lathe capable of extra 


duty if subjected to heavy work. A High Carbon Crucible Steel Spindle, ground and 
mounted in Adjustable Bronze Bearings, contribute to the strength and accuracy found in 


this machine. 


Write Us for Special Circulars. 


Bradford Machine [I 001 Co. 


CINCINNATI, O., U.S.A. 


Paciric Toot & Suprty Co., San Francisco, Cal., Agents for Pacific Coast. 


Foreign Agents.—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow, Newcastle-on-Tyne. Schuchardt & Schutte, 
Berlin, Cologne, Vienna, St. Petersburg, Brussels, Stockholm. 
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Grinding Sides of a Slitting Saw 
















- 5! me ~ 


Sharpening a Right-Hand Angular Cutter 








am S, 


Sharpening a Spiral 


Mill 











HE Cincinnati Universal 
Cutter and Tool Grinder 
will sharpen correctly any 
style or shape of milling 
cutter, tap, hob or formed 
lathe tool and will do a 
great variety of general tool 
grinding besides. 
These illustrations show 
a few examples—our 


TREATISE ON 
CUTTER GRINDING 


shows many more and tells 
about them all. It contains 
information that will be of 


value to you. Ask for it. 





The Cincinnati 
Milling Machine Co. 


CINCINNATI, O., U.S.A. 


EUROPEAN AGENTS—Schuchardt & 
Schutte, Berlin, Cologne, Vienna, St. 
Petersburg, Brussels, Stockholm and New 
York. Adolphe Janssens, Paris. Chas. 
Churchill & Co., London, Birmingham, 
Manchester, Newcastle-on-Tyne and 
Glasgow. The Niles Tool Works Co., 23 
Victoria St., London, S. W. 
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Sharpening a 24 in. Cold Saw 


Sharpening a Hand Reamer. 














Internal Grinding 





Sharpening Left-Side Teeth of a Side Milling 
Cutter 
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Four Inch 
Spindle Horizontal 
Boring Machine 


This is one of several similar tools of different sizes for boring, tapping and 
milling. It is one of unusual worth in the production of such work, and is 
espectally adapted to the handling of odd shaped work. It is suitable for light 
or heavy work, and with equal facility drilling, boring, tapping and milling 
operations may be conveniently done at one fastening of the work, thereby 
insuring extreme accuracy combined with a time-saving of no mean worth. 





This machine consists of a horizontal spindle with automatic feed in a head 
attachment to column, so as to afford a vertical movement. The column is 





supported on a bed and provided with horizontal movement. — The platen or 


=|" 


working table is made in various sizes as may be required, and on it work 





can be conveniently and accurately fastened in such a way as to afford the 
completion of many operations without removal. 
The tool is one that should have a place in your shop. We will be 


pleased to send full details, and we invite inquiries. 


The Beaman & Smith Co., 


Providence, 
R.1., U.S.A. 

















> |==S) 











November 6, 1902 


AMERICAN MACHINIST 














The Way. 


All Quality All 














5S. & B. make lathes for heavy work, for 
the handling of such heavy work in a way 
best calculated to bring the fastest net gain. 
Some few of the features going to make these 
heavy lathes—36-in. and 42-in. swing—the 
good lathes they are, are: <A double apron, 
preventing any strain from overhang; anew 
instantaneous change device for feeds and 
screw cutting; all control of machine from 
the front without waste of time; a powerful 
angular feed of 12 in. to compound rest ; 
half nuts are of bronze, insuring great strength 
and rigidity, and 4o and 1 other things of 
equal value in the fast and accurate handling 
of heavy work. 


Schumacher & Boye, 
Cincinnati, Ohio, U.S.A. 
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The attention of all Manufacturers who produce Duplicate Parts in quantities from Castings of Iron, 
Steel or Bronze, is called to our 


NEW MODEL 
Manufacturing Automatic Chucking 
and Turning Machine. 


rhis machine is the latest development in the automatic line for handling castings ; and combines strength, 
rigidity, power and accuracy, and is by far the most efficient machine on the market for handling this class of work. 
The machine is made in three types, viz.: machine with geared automatic change speed head ; machine with belt 
driven change speed head ; machine with plain head. 





MANUFACTURING AUTOMATIC CHUCKING AND TURNING MACHINE, 
With Geared Automatic Change Speed Head, Cross Slide, Heavy 15-Inch Scroll Chuck and Automatic Back Facing Attachment. 


These tools are specially well adapted for the rapid and accurate production of the component parts of 


Machine Tools; Stationary, Marine and Locomotive Engines; Sewing Machines; Motor Carriages; Cream Separators; Pumping 
Machinery ; Textile, Agricultural and Electrical Machinery. 


Machine swings 17 inches over the bed and ro inches over the cross slide, and will handle pieces up to 6 
inches long. Standard set of cams furnished with the machine will operate machine on all ordinary pieces up to 
6 inches in length, and require no adjustment. Cross slide can be operated automatically at any time in conjunc 


tion with the turret. 
We have already equipped a number of up-to-date shops with these tools, where they are producing highly 
satisfactory results, reducing the labor cost of production, and in many cases bringing repeat orders. 


: Send us blue prints or samples of any work which you think would be suitable for the machine, and we will write and let you 
know just what the machine is capable of doing on your work. 


Also Double Turret Manufacturing Lathes and Universal Shaping Machines. 


IWrile for Complete Circular. 


Potter & Johnston Machine Company, 
Pawtucket, R. I, U.S.A. 
NEW YORK OFFICE: 126 Liberty Street. WALTER H. FOSTER, Manager. 
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NEWT 


Slottinag Machines, 


6-in., 8-in. and 10-in. Stroke, 
with fixed Ram Slide; 12-in., 14-in., 16-in., 18-in, 








and 20-in. Stroke, with Adjustable Ram Slides. 


All machines have the steel relief tool apron. 





6-in. Slotting Machine. 


Milling Machines 

Cold Saw Cutting-Otf Machine 

Boring Machines 

Multiple Drilling Machine 

Rotary Planers 

Special Tools designed and built 

Portable Electric Driven Machine Tools 








20-in. Slotting Machine. 


NEWTON MACHINE TOOL WORKS, 


INCORPORATED. 


PHILADELPHIA, U.S. A. 
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MENTAL Gymnastics Done Away WITH 


ON THE 


NEW BICKFORD RADIAL 


The depth gauge on the New Bick- 
ford Radial enables the operator to read 
all depths from zero, thereby avoiding 
the liability of error incident to reading 
a given distance from a fraction. 

Compared with the ease of reading 
depths from a zero dial, the usual me- 
thod of working from graduations on 
the spindle sleeve is awkward in the 
extreme, as the following simple ex- 
ample will demonstrate. Suppose that 
a workman wishes to drill to a depth of 
2 11-16 inches, and that after the drill 
has entered the work to the edge of its 
cone, the graduations on the spindle 
sleeve occupy the position shown in 
Fig. 1. To what point on the scale 
must the spindle be advanced in order 
to drill to the required depth? ‘‘ The 
‘ first long line’’—reasons the workman 
“. Tune —“‘is one-eighth plus a sixty-fourth 
' above the top of the bearing; taking 
the long line as zero, 2 11-16 would 
come 1-16 less than the 54 graduation, 
so I must drill down to a point one- 
eighth plus a sixty-fourth below a six- 
teenth less than 514, or to a point five 
sixty-fourths below the 5% line.” As 
the above mental gymnastics, incident 
to reading from a fixed scale, must be 
repeated on all but through holes, it is 
not at all strange that workmen have 
heretofore preferred to gauge depths in 
their own way, either by means of a 
scale or a pair of calipers. 




















Our booklet ‘‘56 Points of Vantage’’ 
besides describing the Machine in detail, 
is full of interesting drilling truths. 
Send for it. 


THE BICKFORD DRILL @ TOOL COMPANY 
CINCINNATI, OHIO, U.S. A. 


31A 


FOREIGN AGENTS—Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg, Bru Stockholm and New 
Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and eee w F W. 1 rne, Yokohama, Japan 
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It is a com- 


With Water pletely univer- 


Attachment sal grinder dif- 
: ferent from all 





No. 2 Bath 
Grinder 





others. Its use 





insures accu- 





racyincutters, 
arbors and 
tools of every 
description 
ground upon 
it. This latest 
and improved 








form has been 
provided with 
a water attach- 












ment and is 
shown here 
arranged for 
circular grind- 
ing. The head 
is gibbed toa vertical slide, and is very rigid in any position. 
The grinder also has a large capacity in surface grinding. 









Automatic Table Feed, - - 18 in. 
Takes Between Centers, - - 25 “ 
Power Cross Feed, - - . 7 6 


HILL ,CLARKE & COMPANY 


MACHINERY MERCHANTS 
14.S-CANAL ST. CHICAGO. 123 LIBERTY ST. NEWYORK 


MAIN OFFICE 156 OLIVER ST. BOSTON. 


PITTSBURG REPRESENTATIVE 
CHAS. G. STITH CO.347 FIFTH AVE 
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Upright Drills 


8-In. to 50-In. Swing. 
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MANUFACTURED BY 


W.F. & 
JohnBarnes 


Co., 


= 





1995 Ruby Street, 
Rockford, Ifl., U.S.A. 





..- Established 1872... 


Our machines are sold in 





every country of the world. 
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A Chain 1s just as strong as its 
weakest link. No stronger. 






Just so, our Milwaukee Milling Machine 


is just as powertul as the pulling capacity of 





its main driving belt. That's the test point. 

All other parts are proportioned to stand any strain the main 
belt will put upon them. The feed belt, for instance, will 
carry any cut the main belt will pull, just as any other and 


all other parts 


fa Built by Kearney & Trecker will. So it 1s 
, in Milwaukee 
Ss bh only reason- 


able that the 
Milwaukee 


Milling 





Machine 
will do heavier 
work for its 
size than any 


other. 


tones This cut shows the No. 2 Ma 
chine milling a set of steel spiral 
gears, using three cutters at a time 

The strong box section knee, 
the extra long table and the un 
usually large worm wheel in the 


dividing head make this job pos 


sible. 


Hill, Clarke & Company, 


Machinery Merchants, 


14 South Canal Street, 


Chicago. Main Office : 156 Oliver Street, Boston. New York 


Pittsburg Representative, Chas. G. Smith Co., 347 Fifth Avenue. 





123 Liberty Street, 
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The Modern Shop, 


is our New “American.” It is designed for good work 
and quick work, so proves a profit puller wherever 
used. It can be arranged for electric drive in the way 
that makes the drive part of the tool. 


y 
9 
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| 
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16-inch, 18-inch, 21-inch, 25-inch Back=Geared. 


dlumn is unusually strong; stroke of ram positive ; back-gear 

‘io unequalled. Head can be swiveled to 50° and has tool post 
large enough for holders with inserted cutters. !t takes a book to 
show up all the fine points, and we have one we will send you. 


The American ‘Tool Works Company 


Cincinnati, Ohio, U.S.A. 


New York: The Fairbanks Co., Elm and Broome Streets. Boston Store: 36 Federal Street Philadelphia: The Fairbanks Co. 
St. Louis Store: 720 N. Second St Pittsburg Store: Empire Building, L. V Blue, Marager Minneap: lis: The Northern Machinery 
(o. «t hicago Stere: O. L. Packard Machinery Co., 34-:6 S. Canal Sr. Milwaukee: O. L. Packard Machinery Co. Detroit: C. C. 
Wormer Machinery Co. San Francisco: Henshaw, Bulkley & Co. Birmingham: Milner & Kettig Co. Toledo: National Supply Co. 
Cleveland : The Strong, Carlisle & Hammond Co. 





A Shaper Shaped To The Needs Of 
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It’s Easier to Control the Heat 


in our gas furnaces than it is in the old, or even 
the newest style coal or coke furnace. 

The proper temperature is more quickly got 
ten and more easily kept. There are never any 
burned jobs, and the labors of attendance amount 
to almost nothing. 

These gas furnaces are economical, because 
there is no need of burning coal in the warming 
up process and when the work is done a turn of the 
valve stops all expense. You never stopped using 
a coal furnace that wasn’t full of unburnt coal that 
burned slowly out, wasting its heat as it burned. 

We make a good many different kinds of these 
furnaces for as many different kinds of service. 
Some of them are heating machines that pour out 
a steady stream of properly heated small things; 
some of them were designed for some particular 
factory that needed something out of the usual 
line. Perhaps you need something special, but 
we think that our new big catalog contains pic 
tures and particulars of pretty nearly everything 
anybody could want in this line. Send for your 


copy of it. 


AMERICAN GAS FURNACE CO., 


23 JOHN STREET, NEW YORK. 


Chas. Charchill & Co., London, Birm'ngham, Manchester and Glasgow. Schachardt & 
Schutte, Berlin, Cologne, Vienna, St. Petersburg. H.Glaenzer & Perreaud, Paris 





And fuel gas plants 
—we make them, too. 

















— 


Dee 
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ALL QUOTATIONS AME MADE FOR PROMPT ACCEPTANCE AND MCLUDE OMY SUCH 


LL CONTRACTS AND AGPEEMENTS ARE CONTINGENT UPOM STRINES ACC DENTS AMD OTM ER OCCUMMENCES BEYOND OUR COMTRO. 
4 QUOT. c + ac ‘ LY SUCH FIFTUMES AS Ame SPECIFIES k A D 


WORKS AT ERIE, PA 






STATIONARY 
wares 


"4 A 
CGyive Fu 
Fosdick & Holloway Machine Tool Co., 
Cincinnati, Ohio. 


GVentiemen;: - 


640 © SELDED Pree 


Sar these Letters 





We have hundreds of them testify- 
cee oye Sonens ing to the merits of our 


ATER MEATE 


“RADIAL 






We are very much pleased to state to you tnat the two D I] ; 
Radial Drills whicn we have of your make are giving us the very best 


satisfaction in every particular. 


We compliment you on these 


the best tools of the kind that we have ever come in contact with. 


irom the leading manufacturers of 
this country. We manufacture 
them in the following sizes : 


tools, and think they are 


Yours respectfully, 


( TED--5 ERIE CITY IRON WORKS. 


Plain—2'%, 3, 4, 5, 6, 7 and 8 ft. arms 
Halfand Full Universal—s5 and 6 ft. arms. 


He Ch ban. A “yr 





KEW YORK. 
mt BROADWAY 


OmIOAco0 


<n AMERICAN BLOWER Co. 


re ORACECHURCH 8° 


WORKS AND MAIN OFFICE, DETROIT 
Cable Address 
ve wTILaTOR ocrRro:t 
saeee coves 


Detroit Micr 


The Fosdick & Holloway Machine Tool Co., 
Cincinnati, Ohio. 
jentlemen: - 
lt gives us great pleasure to speak 


Universel Radial Drill which we heve recently in 


We consider the machine well made in every point, 


occasion to refer any prospective customer to us, 


our testimony to your ability as machine tool] bu 
Yours truly, 


ameri 


apres 


NCORPORATEC 


pL pee orncens 
STEPHEN BULL Premeen 
OH SCHULTE V Powe 8 Goh 


“? Scov 2v 
AR © OWINGS Seoremy 
ane a 4 MANUFACTURERS 


A@Le s00"ess or Grain & GRASS CUTTING 
HARVESTER MiUWAUREE MACHINERY. 


CODES USED AN B48 





OrnEC TORY 
WESTERN UNION 


umn ~~ - Gx ceils Was April 14, 1902. 


The Fosdick & Holloway Machine Tool Co., 

Cincinnati, Qiig 
Gentlemen. 

We are pleased to state that the radial drill purchased from 
you some time ago has proved to be a first class machine. The position 
of spindle is easily changed, and it is held stiff and rigid under all 


conditions, consequently the machine is convenient to operate and does 


accurate work 
Milwaukeg Harvester Lo 


vane Yours truly, 
pty twa TIC naahall 





sant s (nous Send for our new Catalog giving detailed 


anO wenacte 


| April 12th,1902. information. 


The a 
favorably of your 5' FE s k 
stalled in our shop. OSs 1C 
and should you have ‘ 
we will gladly add Machine 
ilders. We are, 


Tillis Tool Co., 


CINCINNATI, OHIO, 
U.S. A. 
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Here’s A Half A Dozen Good Things 


...FROM... 


The Many That Are Made by Crosby 





The Crosby 
Indicator 


This is an Indicator that is 
above all, reliable. It gives 
you a correct card always, 
and without fuss or bother 
you can get two or more 
cards at the same time if 
you wish. In these days of high coal prices 
twill be well for you to find out whether 
you are getting full power re- 






The Crosby 
Reducing Wheel 





turns from your engine, andif TRADE-MARK _eiIndicator it is to 


Special attention has been 
paid to the matters of strength, 
accuracy and durability. 
Bearings are comparatively 
frictionless. This apparatus 
is for those places where ex- 

acting conditions obtain. 
It is attached to cylinder cock 
of engine and to the 





not to apply a remedy. The 
Crosby Indicator points the place for the 
application of the remedy. 





Pressure Gage 


In the Crosby Improved Pressure Gage 
here shown, the tube springs are connected 
at each end to their respective 
parts by screw threads without 
the use of any soldering material 
whatever, thus insuring tight 
joints under all conditions of 
heat and pressure. In addition 
to the improved Bourdon tube 
springs so employed, careful 
attention has been given to the 
lever mechanism which transmits 
the free movements of these Bourdon tube springs to 
the index. These are a few of the many reasons why 
the Crosby Pressure Gage leads. Others on request. 








serve. This is the 


best thing of its kind made and is 
worthy of your critical examination. 








simpler and cheaper 
than a mercury column and 
is equally accurate for all prac- 
tical purposes. It can be carried 
from place to place, which is an 
advantage over the mercury 
column. 

Comes in a neat case, has 
weights for testing up to 300 lbs. 
pressure of lead ; other weights 
of iron for testing up to 1500 Ibs 
Keep your gages right and you'll 
be safe all the time. 


Details on reque 


Gage Tester 


This is for testing pressure gages. It ts 








Spring Seat 
Valve 


The Crosby Spring- 
Seat Globe and 
Angle Valves 


Stand in a class by them- 
selves. They are forever 
right and they last a long 
time. They are different, 
and in this difference lies 
their value to the user. 
The difference is explained 
in catalog, which we are 
pleased to send. 








Crosby-Meady 
Pop Safety Valve 


This is a Safety Valve in every 
sense of the word. It will not 
stick, it will always respond to 
the set pressure. It is to be de 
pended upon at all times and 
under all conditions. You don’t 
have to watch them. 

This Valve is worth its weight 
in gold and might save you 
thousands of dollars. 


DESCRIBED 
IN 
CATALOG. 


i! 








3 








93-97 Oliver St., Boston, Mass. 21-23 W. Lake St., Cuicaco. 





78 John St., New York. 147 Queen Victoria St 


Crosby Steam Gage & Valve Company 


Office and Works: BOSTON, MASS., U.S.A. 


, Lonpbon 
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High Efficiency 
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DIRECT -CURRENT 


MOTORS 


FOR DRIVING MACHINE TOOLS 








THE SPRAGUE ELECTRIC COMPANY 


for many years has been closely identified with 
the principal achievements in the design and con- 
struction of direct-current electric motors, and 
is recognized as an authority upon the installa- 
tion of power plants, machine shops, etc. The 
Sprague Company, through its long experience, 
has accumulated a vast amount of valuable data 
and is thus able to give correct specifications 
for the proper adaptation, power, speeds, etc. 
Write for Bulletins No. 20613 and No. 20713. 


SPRAGUE 


ELECTRIC COMPANY 


General Offices : 527-531 West 34th Street, New York. 


Branch Offices : 


Chicago. Boston. St. Louis. Baltimore. 
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A COMPLETE LINE OF 
BOLT 22 NUT 
TIFFIN, OHIO, U.S.A. 
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8 Right in the midst of the finest Oak Forests of the world, on the State Line — 


2 a gt between Virginia and Tennessee, 
eS Our Dixie Tannery. ‘2 


turns out more than 100,000 of the best and heaviest belting butts that the 
best oak bark and the most modern methods can pro- 
duce, for exclusive use in Schieren Belting. . Perhaps 
that's one reason why Schieren Belting is used by the 
most exacting belt users in all Christendom. . Send for 
our Handsome Catalog and for Leatherine Literature. 


A. Schieren ¢ re 


AA Ferry Street, New York, 
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The Old Way 


Stood for dirt, disorder and darkness, smoke 
and soot, gas and grief. It subjected the smith 
to unnecessary heat in the summer, kept him 
full of poisonous gas in the winter, when doors 
and windows had to be closed, and discredited 
the forge shop all the time through its disorder 
ly condition. It decreased the productive ca- 
pacity of every man who came in contact with 
it. It drew well yesterday and poor!y to-day 
It was an offense to every sense but that of 
hearing, and a continued source of trouble and 
expense. It is high time to cut out the old 
way and inaugurate the new. 















The Old Way and 


Buffalo Forge Company, Buffalo, N.Y.,U.S.A. 
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The New Way 


Is different. All the smoke and gas is sucked 
down and out through underground pipes, 
where it can’t hurt anything or anybody. No 
overhead pipes to get stopped up or obstruct 
the light. It’s indestructible—its first cost is 
practically its whole cost. It keeps the temper 
ature down and the spirits of the workmen up 

keeps the forge-shop out of the smoke-house 
class, and makes for increased production 
Different 
sizes and styles for different purposes. The 


Adequate blast—thorough exhaust 


Forge Book goes thoroughly into detail—names 
users, too. Send for it to-day. 
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Powerful 
Power 
Presses 
Produce a 
Practically Perfect Product 
and | snseasseetlaaaiaa aie des te 


because it’s a clear and concise statement of a fact. 


e a 
Pleasing We don’t claim to make the only good Presses, but 


we do claim, with the full approval of some of the most 





P experienced users, that we build the largest and most 
rofits. comprehensive line of Presses, and that Perkins Power 
Presses are stronger, pound for pound, than any other 
We reiterate these claims to impress them on your memory 
and induce you to apply the test of use, which will quickly prove them. 

We build, regularly, more than 200 patterns, some of which are generally regarded by other 
builders as ‘‘special,’’ and we build special presses on special order. 

On the three following pages are shown some Presses representative of our regular line—just 
a bare suggestion of what we do as Power Press Specialists. 

If the Press you want isn’t shown, the patterns for it are pretty sure to be here in our shops, 
and you may make a serious and costly mistake if you place your order without finding out what 
we can do for you. 

When in New York look in on the Prentiss Tool & Supply Co., at 115 Liberty St., and 
they'll show you what we mean by ‘‘ Perkins Powerful Power Presses .’’ 

If you happen to be in London, Eng., you’ll find them at C. W. Burton, Griffiths & Co.'s 

But you’d better write for our Catalog just the minute you've finished looking at the next 
three pages. 


Now, then, have a look at the opposite page 


Perkins Machine Co., 


South Boston, Mass., U.S.A. 
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This One Is Model ‘‘I,”’ it’s for heavy 
blanking, one of our seven models 
It weighs 4,800 Ibs. Other sizes, from 
2,500 to 15,000 lbs. 


Model ‘‘ A,’* No. 7, Geared, is a stand- 
ard press able and willing to punch 
2’’ holes in 5¢’” stock, twenty-four 
hours per day. It’s the most power- 
ful press of its weight in the business. 
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“If you don’t see what 
you want, ask for it.”’ 

If we haven't it we'll 
make it. 

If we make it, we'll 
make it right, and it 
won't cost a cent more 


than it ought to. 


STOCK AT 


Prentiss Tool & Supply Co. 


115 Liberty St., New York. 


Cc. W. Burton, Griffiths & Co., 
London, England. 


Being specialists in 
Power Presses for all 
purposes, and offering 
a line of 2oo different 
models from which to 
choose, it would seem 
unnecessary, if not a 
downright waste of time, 
for you to “shop around” 
very much. 

If you don’t see what 
you want on this page, 
there are four more on 


the next one. 


a 


Model ‘‘I,”’ 


6,000 Ibs. 





peREDE® SACHIN ©, 


perrer MAe® fay 


Geared, weighs 


No. as 
7 
It has micrometer adjust 


ment, special stroke of plunger, 3”’ 


and a ravenous appetite for metal. 


Perkins Machine Company, 


Model ‘‘ B,”’ 


So. Boston, 
Mass. 


No. go, describes another 


metal-eater, weighing 2,200 lbs. Some 


people seem to think they can’t get 


along without it, and we think pretty 


well of it ourselves 





PEPE EES 
PEEEEE EEE EEE EEE EE EEE EEE EEE EEE EEE EE EEE EEE EE EEE EE EEEEEEEEEE EEE EEE EE EE EEE EEE EEE EE EEE EE EE EEE EEE EET E EET EE TEES EEE 


Shoe bce eee eb bob cb ee oh eee eee eek eee bebe hb eh eh bob hb beech hE EEE EEE Ee he 











November 6, 1902. 





26 AMERICAN MACHINIST 
ett ia tt a i i te ee i te a ee te i ee te ie te ee te te ted 


i ie i ee i ee ee i he ae ee i i ee he i ee i i ee ie i i ee Oe a a oe oe a a ee ee ROR ORS Hooke she fo sforde forks a festa fosde feat steate deste chy slp fe sfeote slo ofy aft ole afeale ole sfe-ofe offs 


Heese obe ob oleh ole od ote ote oteateate tested ae ede te oe oo oeoeotecte stone ote stectesteste eck oheoheoheobeofeobeeke deeded deb beer oboe bebe bbb bee tb eee 





Double-Acting Press No. 25, Model 
“DB,’’ tips the scales at about 
2,500 pounds, and has a cam lift. 
Built in other sizes from 600 to 


7,000 Ibs. 


It would take fifty paqes 
of the American Machinist, 
with four cuts on each page, 
to illustrate our reqular line 
of Power Presses. 

And every one of these 
200 patterns represents a 
successful machine, not an 
untried experiment. 


STOCK AT 


Prentiss Tool & Supply Co., 


115 Liberty St., New York. 





Model ‘‘G,"’ No. 25, is in the 3,coo 


lb. 


class. It has an adjustable 


bed, and, according to its users, 


“Se 


‘the only one’’ on some sorts 


of work. 


Perkins Machine Company, °ms:°™ 


Model ‘‘C,’’ No. 35, will punch 7%” 
in 45” machinery steel, or 37 in 
44”. Hasa hollow base, an open- 
ing in back, and work can be fed 
from front to rear or right to left. 
Solid frame if you prefer, and any 
weight from 300 to 6,800 Ibs. 





C. W. Burton, Griffiths & Co., 
London, England. 


While Perkins Power 
Presses are stronger, weight 
for weight, than any others, 
of course you can overload 
them. 

But that'll never hurt 
them, because the belt will 
slip and the tool won't even 
attempt a job that’s beyond 
its strength. 

If we haven't yet shown 
the Press you need, there 
are four more over across 
on the next page. 


Model ‘‘I,’’ No. 5, is just a plain 
power press without any frills and 
very business-like. Weighs 2,500 


Ibs. 


Build them up to 15,000 Ibs. 
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Model ‘‘E,”’ 





Then here’s Model ‘‘I,’’ No. 9, a 9,500- 


pounder with a die bed 20” x 22”, a 
12” x 13” plunger and a bolster plate 
22” x 24”, 3%” thick. Has ao” hole 
in the bed, a 3” plunger stroke and a 
4” adjustment. There are 22” be- 
tween housings, plunger is 24” long, 
and it’s 12” from bed to plunger 
with plunger up. 


No. 48, Geared Press, 


Our prices are just 
such prices as you 
would expect to pay for 
a good Press. 

They are based on 
costs that are carefully 
kept down, not by skimp- 
ing in materials or 
workmanship, but by 
modern time and labor- 
saving methods. 

They are but little, if 
any, higher than you 
would pay for the next 
best, and you cannot buy 
better at any price. 





his innocent looking affair is a Guillotine 
Shear with a record for cutting up dread 


STOCK AT 


Prentiss Tool & Supply Co. 


115 Liberty St., New York. 


Cc. W. Burton, Griffiths & Co., 
London, England. 


weighs 


10,000 Ibs. and is just as good as it looks 
We build it in other sizes, all the way down 


to 800 Ibs. 
punching, and lots of it. 





It’s specialty is light and heavy 


We have shown you 
twelve Perkins Presses. 

If you'd like to see an- 
other twelve, or twelve 
times twelve, just tell us 
what you need and we'll 
show you what we can 
do for you by showing 
what we have done for 
others. 

“Put not off until 
to-morrow that which 
should be done to-day.” 


fully. 


in short order. 
shaft and is a very powerful tool 


three 


It will lop off a bar of 2%” steel 
It has a solid eccentric 
Built in 


sizes, from 600 to 1§,000 Ibs and 


built in Perkins’ peculiar way 


Perkins Machine Company, °°” 


Model ‘‘B,’’ No. 70, is all right, so the 





large tin manufacturers say. Weighs 
7,500 lbs. Bolster plate is 30% x 33” 
Stroke of plunger 2's”. Bed to bot 
tom of slide when stroke and adjust 
ment areup, 11”. Betweenstandards, 


26”. Back from center of slide, 15”, 
26” opening in bed. All sizes down 
to Soo Ibs 
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. J. McCabe, 


Schuchardt & Schutte, Berlin, Vienna, Brussels, St. 


FuREIGN 


AGENTS 











Ask Ils The Opportunity To 





oh 


prove the value of my ‘‘New Style’’ Heavy Pattern 26”-48” Double-Spindle Lathe 
for your shop on your own work. This Double-Spindle Lathe of mine is really 
two lathes in one—one being 26” swing with Back-gears, and all the modern 
conveniences for ordinary work, and the other a 48” swing Triple-geared, or 
with Geared Face-plate (Ratio 72 to 1) for the occasional large jobs, where it 
wouldn’t pay to have a heavy regular style lathe that costs almost double. 
This Lathe of mine fixes things so that the large work can be taken care of, and 
you still have a lathe for everyday work. As for accuracy and rapidity, there 
are no lathes better. In design, workmanship and material it is the peer of any. 
It’s a lathe that you can keep busy all the time, from morning to night, on one 
thing and another, and if you'll give me half a chance I'll demonstrate its worth 
to you in a few minutes. 'Tisn’t an experiment, ‘tisn’t the result of a notion, it 
comes from hard, careful study of a condition which has needed a change and 


I’ve made the change, that’s all. On the other page are a few details. 


Fourteen 
Dey St., 


Petersburg, Stockholm and Cologne 
don, Birmingham, Manchester and Glasgow 


QIL 


| 








New York City. 


Chas. Churchill & Co., Lon 
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Some Details of My D.S. Lathe 


<s Vp) Swing over bed on upper spindle 44 in., over the wings of carriage C7—~o~~9 
(eo 2 ) 





Oo 46in., and over carriage 40in. Bed is wide so that head- or tail-stock — 
do not overhang. Boxes are of hard bronze; spindles are large in "— 
diameter and-made from 45%; carbon hammered steel, accurately 
ground. Lower spindle has 2'-in. hole all the way thro’, upper 
spindle is solid. Cone has five steps; drives by a 3'%-in. double 
belt. Gearing is strongly proportioned thro’out, wide faced and 
accurately cut. Lower spindle is back geared, upper spindle triple 
geared, or can be furnished with geared face-plate (ratio 72 to 1). 
Screw cutting range is double that of an ordinary lathe. Screws 
may be cut from one thread in four inches to 32 threads in one inch. 
Reverse is in the apron and operates by lever within easy reach. 
All sliding surfaces are carefully scraped, cylindrically finished by 
grinding. Every Lathe has its severe test before leaving the works. 
Full details we are pleased to send. 


. |. McCabe, ‘e's’ New York City. 


FOREIGN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Brussels, St. Petersburg, Stockholm and Cologne. Chas. Churehill & Co., Lon 
don, Birmingham, Manchester and Glasgow 
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37” Boring and Turning Mill. 


Mill, with various applications of electric drive, each application 


serving a special and distinct purpose. Bullard Mills are so made that motors may be attached 


at any time, easily and quickly. It is the intelligent attention 
given to things of this kind that has made Bullard Tools famous 


wherever seen Or used. No one ever made 
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ullard 
MachineToo! Co. 


BRIDGEPORT, CONN., U.S.A. 


a mistake in purchasing Bullard 


and for proof of this we refer to users. 
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42-INCH Mitt, WitH One Swivet Turret Heap 


AND ONE Fixep Heap 


They cover every possibility 


in boring machine work 


down to the last small requi- 
site. The many features 
of merit have exposition, 
and examples of many op- 
erations which may be 
performed, in our 


‘*‘Treatise on Boring 

and Turning Mills,’’ 
which is sent free to any 
address. Your careful criti- 
cisms and consideration are 
invited, all to the end that 
you have proper boring mill 


eq ulpment. 


The 





ullard 
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have come to acknowledged merit 
and general, all around boring-mill 
satisfaction, thro’ a determination 
to make them so. They are the 
result of careful, painstaking effort 
for eighteen years. They are of 
demonstrated and proven worth in 
the handling of boring mill work ; 
have renown for accuracy and ra- 
pidity; have everything you have 
ever hoped for in a boring mill. 


They are built in sizes from 
30 «up to 76° and too’. 
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BRIDGEPORT, un Machinery Cory Butsburg Marshal 
CONN., U.S.A. Wo! ares oa eprom ere ws 


MachineToolCo. 


eee ee eee eee eee ee Oe 


tee er ere ye 


eee arene eee @ 


1 PLGOOODLOLOO-O% 


oe ene erere 




















32 AMERICAN MACHINIST November 6, 1902. 
COS 4DEDEFHEPFGDIDOHODOGHOGHHOHEHHHOOHOHOHO9OHHHHHHHHOHHHOGPFOGOHODOOOOD OF 8D $:99OOOOOH4 
Y @ 
S . 
° . 
: > 
mA ‘ 
e . 
<4 . 
4 . 
4 . 
” . 
¢ . 
‘ ° 
“< ‘ 
“ 4 
<< . 
@ : 
é S 
@ y 
é : 
<< > 
i * 
e ° 
é ¥ 
@ . 
@ : 
a@ Y 
, . 
Yg . 
¢ . 
¢ é 
¥ > 
gS * 

J 
* 
° 
° 
. 
. 
. 
° 
> 
. 


The 


26 Rapid Reduction Lathe 


Designed especially for rapid roughing cuts and the use of high speed 
cutting steel. This is a lathe of radical departure from existing design, 
made necessary thro’ the inability of the ordinary lathe to handle 
roughing work as rapidly as it can and should be done. On actual 
every-day work this lathe has shown a saving of from a 1oth to a sth of 
former cost. Lubrication is by ring oiling bearings, ordinary methods 
being wholly inadequate. Is driven by belt or motor as desired. Pro- 
vision is made for a plentiful supply of cutting lubricant—from four to 
five gallons per minute being passed over the tools. This is a lathe for 
handling the very hardest sort of work in the fastest and most convenient 
way. It has had building looking to this end. The points where strain 
might come have been carefully safeguarded. Metal enough has been 
used to insure stability and freedom from vibration. We shall be pleased 
to have your inquiries. 

You will find a fuller description in the reading columns of this 


issue of the American Machinist. 





BRI DGEPORT New York Office, 95 Liberty Street. Brown & Zort 

+ man Machinery Co., Pittsburg. Marshal! & Huschart 

Machinery Co., Chicago, ¢ Ieveland The C. Kh Wood 

CONN., U.S.A. Co., Syracuse, N.Y. Harron Rickard & McCone, San 
Francisco,Cal. Ludw Loewe & Co., Ltd., 390-32 Fa 

ringdvs Koad Londosa, England. Schuchardt & Schutte, 


e Berlia, Cologne, Vienma, Brussels, Stockholm, St. 
F | Petersburg. 
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Thirty Days Hath November. 





The Centaur, Sagittarius, am I, 


Born of Ixion’s and the cloud’s embrace ; 

With sounding hoofs across the earth I fly, 

A steed Thessalian with a human face. 

Sharp winds the arrows are with which I chase 
The leaves, half dead already with af fright ; 

I shroud myself in gloom; and to the race 

Of mortals bring nor comfort nor delight. 


Henry W. Longfellow. 


Comfort and delight await all mortals using Genuine Morse Drills.—M. T. D. & M.Co. 








D.M. D.W. 


Aspects. 


Our hands are full of business. 


Henry IV. 





I Sa. 
2 S. 
3 M. 
4 Tu. 
5 W. 
6 Th. 
7 Fr. 
8 Sa. 
9 S. 
10 M. 
11 Tu. 
12 W. 
13 Th. 
14 Fr. 
15 Sa. 
16 S. 
17 M. 
18 Tu. 
19 W. 
20 Th. 
21 Fr. 
22 Sa. 
23 S. 
24 M. 
25 Tu. 
26 W. 
27 Th. 
28 Fr. 
29 Sa. 
30 — 


As clear as yonder Venus in her 


glimmering sphere. 
—Mid. N. Dream. 


Raging wind blows up incessant 
showers, and when the rage allays, 


the rain begins. 
—Henry VI. 


Believe me, ‘tis very cold; the wind 


is northerly 
—Hamlet. 


Small showers last long, but sudden 


storms are short. 
— Richard I]. 


Such groans of roaring wind and 
rain, I never remember to have heard. 


—King Lear. 


When icicles hang by the wall. 
—Love’s Labor Lost. 


Drills—Bit Point 


Drills—Bit Point with Solid Counterbore 
Drills—Bit Point with Adj. Counterbore 


Drills—Bit Point, 
Drills—Pod. 
Drills—Bit Stock. 
Drills—Center. 


Spec ial Styles. 


Drills—fitting Coe’s Press. 
Drills—Combined Taps and 
Drills—Four-Groove. 
Drills—with Grooved Shanks. 
Drills—Hollow for deep drilling. 
Drills—Jewelers’ . 


Drills—Jobbers’ . 
Drills—Letter and Wire. 
Drills—Morse Taper. 

Drills —with Oil Holes. 
Drills—fitting Prentice Press. 
Drills—in Sets. 


Drills—Shade Roller. 


Drills—fitting Silver and Deming’s Press 


Drills—Straight Shank. 
Drills—Straightway. 
Drills—Three-Groove. 
Drills—Taper Square Shank 











New Bedford, Mass., C1. S. A. 


Morse Cwist Dritt & Machine Company 
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GOULD & EBERHARDT 


NEWARK, N. J., U.S.A. 


Automatic Gear Cutting Machinery, 


Shapers, Drill Presses. 


HIGH CLASS MACHINE TOOLS. 


If interested, our Catalog gives details. 





No, s Universal Tool Grinder. 


PHI 


Universal 





liam Ales VC Junp 


LADELPHIA, PA. 


Tool Grinder No. 1. 


NOTE-—By means of this machine rough forgings are 
quickly converted into finished cutting tools accurately 
ground. It is conceded that this machine has revolution- 
ized the methods of grinding tools in the largest estab- 
lishments. Send for pamphlet, 





THE ACME MACHINERY CO., 
CLEVELAND, OHIO. 


Soartagtavers 


Acme Bolt and 


CONTRACT 


Wopr 


f 












| », Acme Single, 
—_$_ Se ——-:— Double and Triple 


Automatic Bolt Cutters, °*tting from 1-8 in. to 


6 in. diameter. 
Also Separate Heads and Dies. 





Rivet Headers,| THE BALL BEARING COMPANY, 


(Formerly of Boston) 


2322 MARKET ST., PHILADELPHIA, PA 





MANUFACTURERS OF 


ANTI-FRICTION BEARINGS. 








THE FLAT TURRET LATHE. 
Does Lathe work accurately up to 2 in, 
ciameter by 24 in. long. 


JONES & LAMSON MACHINE CO. 


Main Office and Works: 
SPRINGFIELD, VERMONT, U.S A. 
A B Cand Licher's Codes used. 
English Office: Room 6, Exchange Building, Stephensan’s 
Piace, Birmingham. France and Spain: Ph. Bonvillain, 6, Rue 
Blanche, 6, Paris, France, Germany, Belgium, Holland, Switzer- 


land and Aus'ria-Hungary:; M. Koyemana, Charlottenstrasse 112 
“usseldorf, Germany. 








Export Trade a Specialty, 


ST LOUIS, MO ,US.A. 





The Binsse Horizontal 
Boring Machine. 
THE BINSSE MACHINE CO., Newark, WN. J. 


Sole Agents.—Prentiss Tool aad Supply Co. New York, 
Boston, Buffalo. Brown & Zortman Machinery Co., Pittsburg, 
Pa. Marshall & Huschart Machinery ¢ o., Chicago, Cleveland, 
Cincinnati. British Empire. Ludw. Loewe & Co., Ltd., Londoa, 
Fenwick Freres & Co., Paris. 





2I years ago— 


we started to build Planers; and for the 
past twelve years we’ ve been manufac- 
turing Planers as an exclusive specialty 
—Planers only—nothing but Planers. 
It has always been our aim to build the 
best planers possible, regardless of 
cost, and to so systematize their man- 
ufacture that they can be sold at a fair 
price. 
We manufacture two entirely separate 
and distinct types, viz : 

Spur-Geared, 21 sizes, and 

Spiral-Geared, 15 sizes. 


The G. A. Gray Company, 


CINCINNATI, OHIO. 





























48” x 48” 
Spiral-Geared. 











POT 
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THE RETROSPECT or 
A QVARTER-CENTVRY or PROGRESS 


ROBERT H. THVRSTON 


BY 


Something over twenty-five years ago, 


the projectors and original proprietors of 


the 
writer regarding the outlook and the best 


the AMERICAN MACHINIST consulted 


methods of cultivating what was then a 
comparatively new field. It was proposed 
to restrict the work of the new periodical 
to a strictly circumscribed area of the me 
chanical field and to cultivate that section 
intensely and with serious care. It was 
thought that the paper could be made not 
only successful in the usual sense—that 
it might combine mutual advantage to its 
and its readers in the usual 
t th: 


educational medium of importance. 


publishers 
made an 
That 


anticipation has been realized; it has been 


manner—bt it it also might be 


a power for good in many ways for now 


a quarter of a century, and its success as 


an educator in the science as well as the 


art of machine construction, in ethics and 


in economics, has been all that its most 


sanguine friends in those early days could 


have hoped for. It has taught good d 


sign; the best methods of construction; 
the essential principles of mechanical en 
gineering which underlie the work of the 


designer and the constructor and also the 


financial side of the business. It has pro 


eal 


moted an understanding of the right meth 
as between man and 
skillful and the 


the 


ods of doing business 


man; between the hands 


fruitful brain; between shop and the 
office; between the mind which directs and 
that the 


fundamental principles of successful man 


which executes. It has taught 
ufacturing and profitable business and has 
done a splendid work in forwarding the 
whole industrial system 
A quarter of a century ago, our whole 
modern world was in a state of transition, 
industrially, and in the work that has been 
done since that time, and which has proved 
so wonderfully productive of advantage to 
\ MERICAN 
MACHINIST immediately took its place and 
Its 
assured at once by its initiation of 
of 


At that time specialization 


the people of the country, the 


assumed a prominent part 


success 
Was 


improved methods journalism in_ its 


special field. 


was understood only by a few leading 


minds and the desirability of confining 


one’s efforts to a limited and well-under 


stood task and of performing that task 


well—of, in other words, doing expert 


was not as well 
be The 
management of the new publication sought 


rather than amateur work 


recognized as it came to later 


to secure expert work in every department 


and to offer its read 


ers facts, principles 
and real information, 
sound thought and & 
right methods In 


fallibility was not 


claimed, an error was 
made a 


never precedent, 


and no hesitation was ever 
felt in correcting it or in admit 
ting absolutely free discussion of any 
doubtful question \n educational work 
of great importance was thus carried on 
Meantime, the mechanical engineering 
and the technical work generally of thi 
country was in its incipiency as a scientific 
system and there was opportunity to aid 
effectively in) promoting that side ft 
education which the Germans and_ the 


French had generations before 


and then improved Science was 
| 


made the solid and safe foundation of 


every art and scientific, exact, certain de 
; ae ' , ' 

duction was to take he plac OT rule I 
thumb and tuition, without, however, 12 


noring the latter as a helpful guide 


schools were doing little to help or 
for their life work 
and the few technical schools 


with dithiculty 


edueation of the peopl 
eXistiig were 


feeling their way toward 


their ideals. They had no precedents, for 


the American could not adopt the ways of 
europe echnical schools, like the col 
leges, then as well as now, were poor and 
struggling to offer suitable education while 


unable to offer suitable inducements to able 


men who, only, should be entrusted with 


educational work. The missionary spirit 


was the main incentive with those entering 


upon the work and, as in all missionary 


work, its promoters were necessarily men 
dicant, entreating private charity wher« 
they should have found State support and 
public honor above all men 

were not 


Then, as now, legislators 


ways statesmen and the most statesman 
like of them had not begun to realize 
that, as Wendell Phillips once said, “edu 
cation is the only interest worthy the deep 
controlling anxiety of thoughtful men,” o1 
that, as Mr. Carnegie once said, in effect 
their duty was “to make our young men 


fit to be American citizens,” not to try to 


“make poor imitations of Greeks and R 


mans.” Multon’s definition of education 
was recognized by few educators or legis 
tors, nor Was it known t even the im 
statesman: I cal complete and genet 
us education that which fit man t 


ANGETACTANIS J 4ND 





15 


09 





vert \ fully ig 
n \ | 1 public dl 
pry I} 
Get x fac thre 
\ whic rity of legis 
( ] Vv vy | \hi] 
CANCE 1Ve 
{ pr } 
( 9 ‘ nal t hn enough 
le e red ( y pl le for 
« y ‘ ct ( 1 which 
ly ed St feeble beginning 
i¢ bec ‘ d ( ( il iry Was 
needes ew peri cal proved one 
of the n f nd reliable of such 
IXiliari 1 ed with the technical, 
ind profe 1 el ‘ ng schools, the 
“Land Grat Ci or nad the sti 
tutes” spi g up irge cities and 
offering technical ( le education, it 
worke ind hart ly with the 
iY elements of the modern educational 
system WwW ] been gradually lowly 
but eadily evolving forn meeting the 
needs of the pe ple 
Po-day the natiot ft europe are frank 
ly admitting the value of the industrial 
ind manufacturing methods common in 
our country American tools, American 
ysten f piece-work and of liberal com 
pens 1 f every han mm proport hn to 
’ ng powe l kill and his in 
dustry \merican systems of organiza 
tion of workshops and of industrial estab 
lishment \meri product tools, ma 
chinery ! id ivi t 1 nic 
chant d power-producing: all are find 
ng tavor and { n throughout the 
world, sometime t altogether pleasing 
hut often most gratifving and satisfying 
Ch iterature f e mechanical and 
engineering departments of industry has 
ome to | exter nd constantly 
gr rey ( d quality al ! 
( dd ( character has greatly 
nged m mportant problems 


1570 


of the mechanic, the constructor and the 
engineer are now capable of scientific and 
exact solution, and the sporadic produc- 
tion of improved devices and of “inven- 
the amateur genius is largely 
superseded by the 
study of the problem of improvement by 


tions’ by 
deliberate and exact 
the designer, by his precise definition of 
the conditions to be met and by his scien 
tific solution of his prob- 


and accurate 


lems. The art of exact design, based upon 
scientific principles and experimentally de 
the 
f supersedure of 


modern 
the 


termined, accurate data, is 


method ¢ 


expert's 
older ways of the amateur inventor. This 
was 
and the 

and of his then new inven 


now usual system exemplified by 
James Watt, 
then new art 
tion has been the work of the nineteenth 


In this work the AMERICAN MA 


perfection of his 


century. 


CHINIST has taken a part and has _ per 


formed it well, aiding effectively in pro 
motion of the literature of the new, mod 
ern world of industry 

The special treatises on scientific and in 


dustrial subjects, the encyclopedias and 
the text books of the technical schools and 
colleges, exhibit a similar change. A gen 


eration ago data were difficult to find and 


inexact and comparatively few men of 


mechanicians, 
be able to 
add in any important degree to the in 


science, Or engineers, or 


were either so situated as to 
dustrially applied scientific knowledge of 
even if having 
leisure, apparatus and funds. In the fields 
the investigators 
apparatus 


that time, or competent, 


were 
the 


of pure science 
the 


progress made comparatively slow; while 


few, was crude and 


competent men of science, at once able 
and expert in the departments of applica 
tion, were toooften inclined to despise 
the useful; sympathizing with that over 
earnest classicist who exclaimed at a 
gathering of educators, 
may never be compelled to teach anything 
‘useful.’’’ Where there 
like Alfred Mayer, interested, competent 


thor- 


“[T hope that we 


was one man, 


and ambitious to do work at once 


oughly scientific and in maximum degree 
fruitful of good to all departments of life, 
there were then many who preferred de 
liberately to avoid those fields of research 
which promised results of benefit to the 
industrial system. 

To-day, the most extensive, the most in 
and the most and 


teresting impressive 


splendid work, in many departments of 


science, is related closely to, if not based 


upon, the needs of applied science and the 


industrial arts. Individual capitalists and 


business establishments are supplying 


funds, and often, as in the case of the rail- 
conducting lines” of 


roads, themselves 


physical research or chemical investiga 
tion, in their own laboratories, to exactly 
the the 


terials of construction used by them. The 


determine characteristics of ma 
treatises and the text-books and the cyclo- 
pvdias are rich in data of the most di- 


rectly useful and valuable sort, and every 


scientific investigator is contributing, im 


AMERICAN MACHINIST 


mediately or remotely, to the promotion 
The 


advance- 


of the arts as well as of the sciences. 
“scientific method of 
ment,” as the writer has called it,* is now 


science 


become the recognized and fruitful source 
of modern progress in all departments of 
civilized life. 

The scientific and the industrial periodi- 
cals are performing a great part in this 
work through their popularization of the 
rapidly aggregating acquisitions of scien 
tific information and the principles which 
apply in the scientific conduct of the great 
industries. The progress made in the pro 
ductiveness of manufacturing industries— 
industries—during the last 


in fact, in all 


generation is realized by everyone who 


can remember the conditions otf business 
and of home-life of a grandfather’s time 
and the figures for prices, wages and pur 
power of a day’s work in 


the The 


chanical and other industrial periodicals 


chasing any 


trade in “early seventies.” me 





FHURSTON, 


ROBERT H. 

Mechanical Engineer, Director of Sibley College, Cor- 
nell University. 

are to-day almost universally leading the 

the 

and 


definite 
familiarity the 
fundamental principles of prosperity and 


toward a 
with 


people of country 


acquaintance 


advancement. They are practically all 
coming to understand and to teach that 
the progress of any country involves, as 
with individuals, the steady, industrious, 


of all; 
production 


skillful employment of each and 


maintaining thus maximum 
and most satisfactory quality with steady 
progress in the invention of new and bet 
ter machinery and methods of its opera- 
tion. They all teach the now recognized 
fact that the product of the industries of 
the 


to the great mass of the people by whom 


country is substantially all supplied 
it is produced; that all interests combine 
to impel steady work, by the best meth 
ods, the 
the best possible organization of the in 


with best machinery and with 


Address, St. Louis Meetirg of the 


* Vice-President’s 


American Association for Advancement of Science, 1878. 
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dustrial army and best equipment. This be 
ing assured, the principle is now being uni- 
versally recognized by wise business men 
and all capable thinkers, that the funda- 
mental business idea is the stimulation of 
the growth of the business by extending 
its market through the only correct meth- 
od—that of continually reducing prices by 
as constantly improving machinery and 
methods, making each worker more pro- 
ductive and giving him a fair equivalent 
It has 


thus come to be seen that with these im- 


for his improved earning power. 


provements, as illustrated by the greatest 
and most successful enterprises, come in 
compensation and 
The 


are 


variably increased 
steadier more thor 
oughly adhered to 


the higher the producing power, the bet- 


employment. 
these principles 
ter the compensation and the more con 
tinuous and satisfactory the vocation. The 
technical press has done a great work in- 
stilling these now well-understood prin 
ciples of business success into the minds 
the workers in 
the AMERICAN MA 
full this 


of the business men and 
its department, and 
CHINIST has taken its share of 
great work. 

In the schools, the art of machine design 
and construction is also taught by im 
proved methods and with vastly improved 
text-books and equipment. Reuleaux and 


his German and French confreres of a 
half-century ago were the pioneers in the 
introduction of scientific methods and sci- 
entific learning into the technical schools 
and in thus converting the vocation of ma- 
chine design and construction into a pro- 
fession. Their magnificent work has pro- 
gressedso far that it has come to be assert- 
ed by educators having no personal inter- 
ests in the matter that the best class of en- 
gineering schools now turn out, not simply 
a class of truly professional men, but that 
their output is the best-educated class of 
professional men. 

The art of 
thus come to be reduced to a science and 
the scientific method of research has fur- 
ther led to the provision of data regarding 
the character of tool steels, strength of the 
available materials of construction and the 
best methods of shaping and proportioning 
the in- 
output in 


machine construction kas 


parts of machine such as have 


creased its many cases many 


times reducing the costs of work 
performed by it to a fraction of those of 
the days of the first efforts of the AMER- 
this 


Over, 


ICAN MACHINIST in promotion of 
progress. 

It would probably be admitted that not 
the least, if not in fact the best, character- 
istic of the AMERICAN MACHINIst through- 
out this 


its splendid maintenance of freedom and 


whole quarter-century has been 


independence. In these days, when in our 
country freedom and independence of the 
individual citizen has, in spite of our cen 
tury-old boasts, become in so many sec 
tions obsolete and when the right to chocse 
a vocation, to make a mutually satisfac 
tory bargain, to go about one’s business 
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without molestation, to make one’s vote 
effective, to choose one’s ideal of a legis 
lator, to in fact conduct oneself and make 
one’s life freely and independently as an 
American citizen should, is so often denied 
and when the individual so seldom asserts 
] 


his rights under the law, life in hand where 


necessary, it is a pleasure and comfort to 
see a journal conducted with ability, cour 


age, fairness and discretion throughout a 


quarter of a century, during which the 
1 


greatest changes—good usually, bad occa- 
sionally—that the civilized world has ever 
seen have occurred It has declared its 
editorial views frankly, kindly, boldly and 
firmly with avowed willingness on all occa 
sions to review its judgment, good reason 
being given, The right to change one’s 
mind is always reserved by every good and 
wise man and all good editors 

Such has been the character of the work 
of this powerful influence in the industrial 
world, and it is this journal and such as 
this that must be relied upon more than 
perhaps any other class of periodicals to 
restore the freedom and independence of 
the citizen; to instill correct views of life 
and of business; to help preserve the 


peace; to maintain the law; to extinguish 


the present tendency toward toleration of 


mob law and compulsion of honest, law 
abiding men, and to finally found perma 
nently and solidly upon a basis of scientific 
and moral law the whole industrial and 
social structure of the nation 

Our main business, in this life and so 
far as concerns this life, is to do what we 
can to free ourselves and our fellows from 
the trammels of ignorance and crime 
which is usually physical disability, largely 
due to ignorance and folly of an earlier 
generation—and from the handicap of pov 
erty, and to raise our own generation and 
its posterity, so far as example and pre 
cept may, to higher levels of existence 
In this business we are making rapid prog 
ress to-day through the promulgation of 
correct ideas of ethics, the acquirement 
of scientific knowledge, the establishment 
of right industrial methods, the helping of 
all citizens, first to assured individual and 
absolute fredom to do each his best; sec 
ond, to give each opportunity to make him 
self in maximum degree useful to himself 

which ultimately means to others, right 
methods being adopted; thirdly, to pro 
mote the education of the youth of the 
nation, and, finally, to make the adult en 
tering productive life free to select his 
best work and to fit himself best to do his 
part in the world, steadily and more and 
more profitably to himself and his country 


The work of men of science, industrial 


generals and privates, educators and spit 
itual leaders; men of capital, of skill, of 
ability, men of the masses, each in his 


place and to the best of his ability, all 


should and, if the law is maintained and 
the peace preserved, all will, conspire t 
the same great end—and the press, of all 


agencies, influences all most powerfully 


The AMERICAN MACHINIsT, the Reuleaux, 
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the contemporary Watts and Faradays and 
Greeleys and Adam Smiths and every 
good mechanic are working together for 
the best interests of the country. May 


they long continue their good work! 


How Local Industries Have Begun. 


In most cases it will be found that the 


original establishment of an industry in a 

locality was largely a matter of chances 

The shoe industry in Lynn, Mass., is a 

case in point. In the early colonial days 
; 


th tle; nt ] 1 rot F aenhhiler 
this settiement had Ss quota of cobbdicrs 


who made as well as repaired the shor 


for the region thereabout, but did not at 
tempt a broader market In 1750, how 
ever, John Adams Dagyr, a Welshman, 


and a skilled shoemaker, settled in Lynn 


and began to teach his apprentices the 
of fine shoemaking It soon became 
known that shoes were being made i 
Lynn nearly as good as the best mad 
abroad, and as early as 1764 Dagyr was 
spoken of in a Boston newspaper as “‘t 
celebrated) shoemaker of Essex.” Had 
this man settled in Roxbury, Mass., rather 
than Lynn, the bias toward shoe manufac 
turing might have become established in 
that quarter, and Roxbury instead of Lynn 
might to-day be one of the three great 
shoe centers of the United States 

The nature of many a city’s industry 
has been shaped in just this way in the 
early days of its history by the decision of 
one man. The decision of the pioneer in 
an industry at a given point rests on vari 
ous grounds. He establishes usually an 
industry with which he is familiar because 
of experience obtained elsewhere Several 
of the above selected industries have been 
established in their respective localities by 
the emigration from Europe of individual 
skilled workmen or groups of skilled 
workmen. The town where such a man 
chances to settle is taken for a location of 
the industry in most cases without much 
questioning whether or not it is better 
adapted for it than any other town. But 
if he searches for a suitable place, his 
chance acquaintance with one locality, o1 
the offer of a friend to assist him if. he 
establishes there, often intluences his de 
cision at the expense of another and pet 


1s 


haps more suitable locality where he 


never visited, or where no acquaintances 


appeared to offer inducements. In many 
instances towns offer inducements — t 
manufacturers, such as exemption ft 
taxation for a period of years, and sucl 
efforts have tel een succe ful in burl 
ng up an entirely new industry the 
town. But if the industry is to be pet 
petuated and t mcre ( in the ] al 

the original establisl t must icceed 
for it 1s the fluence of 1cct vhi 
causes other ¢ lishmet pring uy 
iround In the ea history of « 
ndustry numerous enterprises f not 
much because of the unfitness of the 
cality chosen, as because of the unfitne 
of the man who attempts to carry on thi 
industry at that point.—t sus Bullet 


Avoiding Useless Work. 
While we are talking about what we 
to say a word 
or two about what we have not done and 


doing We now avoid the doing 


of many thing vhich on it was ou 
| bit to d nad thi cance has col 
tributed witl ! ir advancement 
\ generatiol vo, 1 t be contessed 
we were d f ‘ work in the 
\ I ( l l The cost 
I ‘ deleterio et 
fer f ( de oh the bus 
nes V] designe! f machinery were 
not content th the 1 t complete adapt 

n to fu n, but in addition they 

ed machine pretty 
In \ ( tudied irch 
( 1 dl irchitectura 
fe etr designs, en 


han va least the 
draftsman, the patternmaker, the molder 
and the machinist. General outlines were 
modified and detail of or: amentation 
were added, which, while costly to pro 
duce, generally re v detracted from the 
streng efthicienc\ I nve ence OT man 
ipulation and, according to our more en 
lightened views of to-day, added ugliness 
instead ( f beauty We were in love with 
bright work” and » spent time in ma 
chining and hand polishing large surface 


of metal, and often added strips and plates 
and knobs and patch of shining brass 
here and there for no earthly purpose ex 
lease the eye All 


this increased the cost of production while 


cept to presumably p 


adding positively and practically objection 
able features The machines of the cld 
g additioral la 


stvle were always requirit 
bor merely for keeping them bright and 
clean, so that all the way through it was 
a losing game 

All this old practic: eems to us non 
sense since our eyes have been opened 
We have learned a different standard of 
beauty in machine design and we are 
keener admirers than ever of excellence 
in this direction when the newer standards 
warrant it We have learned to considet 


to whom our decorative efforts really ap 


peal Earnest mechanics and engineer 
and pushing busine men look for result 
ind upon machines as the instruments, 
and the cnly beauty any machine can have 
for them is that of mplicity, streneth 
nd adaptability Curved — line when 
traight on re functionally demanded 
] I ernal where 
ed f iwe and 

n mooth sur 

t ) ‘ ( Cy I be kept 
ent ] y Dp o trip 
ry ! “ nencs to 

‘ ( of admiring 

nd appre ne ep tit f beauty 
, i costly fea 

‘ ) ‘ rgely elim 

d \ h « } I udivant oC ind 

trst rned 
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HE economic and 
industrial ad 
vance of the 
manufacturing 
and maritime 
nations of the 
world during 
the past twen 


ty-five years has been most distinctly ‘ue to 


l@ engineering triumphs of that period, It 


has been the engineer who has made it 


possible to establish such rapid and regular 
facilities that the granaries 


the 


transportation 


of the world, however remote from 
ea, are now in easy and cheap communi 
rld where 

There is hardly 
successful business 


that is 


cation with every part of the wi 


tuffs are required 
phase of the new and 
methods which are 


the 


now mm vogue 


not direct or indirect outcome of the 


work of a technical mind 
rH 
The 
gineering work has been so rapid that it 
the 


became 


DEVELOPMENT OF SPECIALIZATION 


advance along line of en 


every 


became » Spe clalize. In 


necessary t 


accomplishment of great deeds it 
to the engineering executive offi 
that the field of 


like that of law, medicine and diplomacy 


evident 


cials industrial science, 


could no longer be grasped in its entirety 


by one mind. The engineer was also quick 


to recognize the fact that the substantial 
rewards of the profession could be best 
secured by the specialist, and this may 


have been no small factor in inducing sci 
entific men to concentrate thought and en 
ergy upon special lines of their work. As 


the general practitioner in the legal and 


medical professions is now the exception 


rather than the rule, the engineer simply 


kept abreast of the times in qualifying in 


particular directions rather than in at 


tempting to do general scientific work 


BENEFICIAL EFFECTS OF SPECIALIZATION 


] 
I 


This specialization has benefited the gen 


eral community whether or not it has been 


advantageous to the individual. It entails 


reater mental strain and requires closer 


study upon the part of the man. It brings 


greater reward and emoluments to the dis 
but it 


tinguished few, 


undoubtedly 


cuts 


NAVAL, ENCINEERING ADVANCE 
ITS INFLUENCE. UPON SEA POWER 


BY 


, 
down the 


} 


compensation of the average per 


son employed in professional work. It im 
proves the character and increases the out 
put of the manufactured article, and like 


Wise cheapens its cost It necessitates, 
howe ver, greater application and concen 
tration of thought upon the part of leaders 
While the world has 
this change, the status and prestige of the 


have greatly in 


gained most from 


engineering profession 


creased, as a result of the experimental 


research and special study required of the 


technical specialist 


] 


This specialization was particularly ben 


17 


eficial to the engineer because it compelles 


him to assume more executive dutic Ss It 


soon became apparent to the technical ex 


pert that it was necessary for him either 
to assume executive control or be subor 

dinated to a leadership whose training had 
been of a clerical nature \s a result, 
there has been an increase 1n executive 


efficiency, and encouragement has been 


development of inventive fac 
abil 


ity, technical talent and practical experi 


given to the 


ulty This combination of executive 


ence has developed leaders of scientific 
attainments, the lke of which has seldom 
before existed in the world’s industrial 
history 

THE DOMINANCE OF THE ENGINEER IN AN 


INDUSTRIAL AGI 


With 


control, 


the trained 


there 


engineer in executive 
been d veloped 


technical administrators who do 


have thus 


not hes1 
tate to undertake the work of carrying to 
completion engineering tasks of great mag- 


nitude. By reason of the training secured 


by such leaders there has been developed 
a readiness to assume responsibility, a con 
fidence in self, and a knowledge of details 
which has produced more amicable rela 


tions between employer and employee, 


while it has turned out work of more re 


lable and uniform character 


In successfully developing enterprises 


ature 


where specialism was the cardinal fe 


it Was necessary to revolutionize industrial 


methods, and this could have been 


not 
done if the engineer had not made rather 
While 


than followed precedent attention 
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physical 


was given to the study of the 
and chemical properties of the materials 
that were used, the best thought was d 


voted to the consideration of training, ed 


ucating and utilizing the man who oper 


ited the machine. When the engineet 
realized that his best work included the 
study of men, he secured a power and 


influence that he never possessed be fore 


It was because the work of the profes 


and theology r« lated 


sions of law, medicine 


1 


to the study of man and not to his crea 


tions that these professions dominated the 


world for centuries. The profe n ot 
engineering actively competed for this su 
premacy when the fact was recognized 
that the executive engineering mind mu 


deal with men even more than 


terials and machines 
ENGINEERING TR 


AINING FITS ONE FOR ENXI 


TIVE LEADERSHIP 


With the 


fact was apparent that 


advent of the new century the 


the dominant power 


in the solution of economic questions had 
been transferred from the nestors of law 
diplomacy and journalism to the captains 
of industry. This change was the natural 
sequence of the fact that engineering train 
ing and experi nce fitte d one for executive 
command. When such leaders came to the 
front it was then possible to marshal thou 
and even tens of thousands of arti 


the 


sands, 
management of a 
The Cc 


mechanic 


under direct 


sans 


single technical administrator 


pabilities and resources of the 


were never secured until the executive en 


gineering expert assumed control and pri 


vided means whereby such resources 


talent could be utilized 


rHE ENGINEER HAS BEEN RELUCTANT IN DI 


MANDING RECOGNITION OF HIS 
ACHIEVEMENTS 
The 


neering lines can be 


along particular eng 


advance 
told only by experts 
have 


who specialized in such direct 


} 1 
| 
i 


The world has but little knowledge of th: 


character and extent of the engineet 
WOrK that has b en actually 


It has been a weakness of the 





profession that its leaders do 


writing and too much work. Only a few 
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years ago the friends of an eminent lawyer 
urged his appointment as a member of 
an important engineering commission upon 
the grounds that a lawyer was needed to 
analyze the technical testimony submitted 
and prepare the accompanying report. It 
is such evidence as this which should con- 


vince engineers that the one who has 


wrought great performances should freely 
tell of his deeds, and that it is a false 
modesty which avoids honors which have 


been deservedly won. 


ENGINEERING ADVANCE ALONG MARITIME 
AND NAVAL LINES 

As the advance made in marine and na- 
val engineering is characteristic of that 
secured along other lines, it may be per 
tinent to briefly tell of some of the results 
achieved during the past twenty-five years 

The boiler pressure has increased 300 
per cent., thus permitting economies to be 
secured by utilizing the expansive force 
of steam to a greater extent than could 
be done with low pressures. This increase 
in boiler pressure has had a very fat 
reaching effect upon naval engineering de 
velopment. It has been the primary caus« 
of the improvement in engineering mate 
rial, It has compelled the marine engine 
designer to give increased attention to the 
study of efficient cylinder ratios. It has 
compelled the use of more cylinders, and 


f crank effort has been 


thus a uniformity « 
secured, causing a noticeable improvement 
in the balancing of engines. Where there 
was an inefficient distribution of steam 
pressures, undue racking strains existed, 


is submitting the working parts to 


The cost of carrying a ton of cargo one 
mile has been reduced 50 per cent. The 
sustained sea speed of armored ships has 
increased 50 per cent., while that of tor 
pedo boats has increased 100 per cent 

The coal consumption in securing an 
indicated horse-power has been reduced 
25 per cent. Several efficient and reliabl 
systems of using forced draft for an in 
definite peri d have been perfe cted, so that 


] 


it is now possible to burn twice the amount 


of coal per square foot of grate that could 
be consumed by the same weight of boiler 
that was in use two decades ago 

For marine purposes the single expan 


sion cylinder 1s almost a thing of the past 


since it has been replaced by the triple and 


quadruple cylinders The single screw 
propeller has given way to the twin 
screw. It is extremely probable that eco 


nomic, structural and tactical advantages 


will compel the use, in the future, of tripl 
screws in battleships and in large powered 


merchant vessels as well 


There has been a remarkable gain in 


eficiency Of marine auxiliaries, due 


provements made in the character and 


not only used as a motive power, but 
ere is required, for special purposes, the 
aulic and pneu- 


installation of electric, hy 


matic appliances. 
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INCREASED EFFICIENCY AND ENDURANCE Ol 
MACHINERY OF WARSHIPS 


Commercial demands in the maritime 


marine, as well as military necessities in 
the navy, compelled the marine engine d« 
signer to lighten machinery. By demand 
ing of the manufacturers better material, 
and by a more careful study of the prin 
ciples of dynamical engineering, it has 
been possible to gradually decrease the 
weight allowed for motive power, so that 
we are now able to develop, from a ton of 
marine machinery, over double the powet1 
that was secured a quarter of a century 
ago. 

The advance in marine engineering may 
be well told by showing the progressive 
increase in size and the improvement in 
character of the shafting manufactured for 
naval and merchant vessels during the 
past twenty vears. Shortly after the birth 


1 


of the new navy, the “Dolphin,” the first 
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of the steel ships, broke her 13-inch shaft 
and the navy was seriously embarrassed 
by the delay in procuring another shaft 
of the same size and charactet 

The Hamburg-American liner ‘Deutsch 
land” has a shaft of nickel steel which 1 
ver 25 inches in diametet The “Kaiser 


Wilhelm der Zweite” is to have engines of 


39,000 horse power, which 


a 
= 
Je 


sustained speed of 24 kn Her shaft 
will exceed in diameter any heretofore 
manufactured \t the recent exposition 


in Dusseldorf, there was on exhibition a 


hollow shaft of crucible steel, 150.2 feet 
] ng It is th heaviest forging m de t 
date ar ne ece Troll 1 Don neat 
ly 176,000 Pp unds weight 12.79 teet long 
and 6.07 feet in diameter. For manu 
facture there were required the contents 
of 1,768 crucibles, and 490 mpleted 
the cast 1 out I hour Che torging 


— 
1573 
was done in 62 forge urs and 22 heats, 


and the finished forging weighed 133,840 
pounds 
IMPROVED SANITATION OF SHIPS 

Through careful study of sanitary engi 
neering conditions, the warship as well as 
the ocean grayhound is now about the 
healthiest place where one could make his 
abode. Ice is not only manufactured daily, 
but there are refrigerating rooms for pre 
serving food and supplies. Electric blow 
ers ventilate every part of the vessel 
There is not an hour of the day when 
every living compartment cannot be well 
lighted by the pressing of a button. On 
many of the ships there is a fresh water 
service pipe which can be tapped at any 
} 


time for drinking, cooking and bathing 


purposes 


In commenting uy the operation of 
the American tleet off Santiag ne of 
the toreig it at red that tine 
\me Cal rs Wwe \ 1 l ind 
cared f me ot the Spa h generals 

1 shor rh ‘ it ow not tar 
from th { | e fact 
1 t t] T 1 ) ed ( en ct 
fore f e navy to that re 
ceived R n shore 
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sumption is enormously increased to drive 
a vessel at high speed in a heavy seaway, 
most commanders wisely prefer to slow 
down under such circumstances, and thus 
the length of the trip is often prolonged. 

The duties of the engineers on board 
the modern warship now include the care 
and operation of the searchlight on the 
bridge, the drainage system in the bilge, 
the anchor engine in the bow, the steering 
engine in the stern, and the management 
of scores of mechan‘cal appliances in the 
various compartments beneath the pro- 
tective deck. By actual count there are 
over 1,000 valves on one warship. In 
cluding all the tubing in the boilers and 
condensers, it has been estimated that 
there are over 30 miles of piping in some 
of the vessels. Since the duties of the 
line and engineer officers have been con 
solidated in the American Navy, the tech- 
nical sea officers of the future will have 
to look out for the torpedoes, gun mounts 
and electric plant in addition to the oner 
ous duties now devolving upon the engi 
neers. The engineers’ duties are there 
fore above as well as below the protective 
deck, and that nation will ultimately se 
cure naval supremacy which substantially 
recognizes the truth of the statement made 
by President Roosevelt, when he declared 
that the “modern naval officer had to be a 
fighting engineer.” 

TREND OF NAVAL ENGINEERING ADVANCE 
MARINE TURBINES. 

\s it is towards the future that many 
eyes are turned, the naval student and ex 
pert cancerns himself as to the trend of 
the advance that can be expected along 
naval engineering lines. There will be 
progression, and already we see evidence 
of some successes that may be expected. 
It is exceedingly probable that the recip 
rocating engines for small high-powered 
vessels will give way to the marine turbine. 
The development of an efficient rotary en- 
gine of this description, which will at the 
same time have reliability and endurance, 
can be confidently looked for, but success 
will be secured only by gradual improve 
ment and experiment. The world has a 
direct interest in the development of such 
a motor, for the following are a few of 
the advantages that will be secured by the 
use of an efficient marine turbine: 

Increased speed and carrying power of 
the vessel 

Increased facilities for navigating shal 
low waters. 

Increased stability of the ship. 

Reduced size and weight of propeller. 

Decrease of vibration due to the engine 
being balanced 

USE OF OIL FUEL ON SHIPBOARD, 
Rapid progress is being made in the 
utilization of liquid fuel as a combustible. 
It is a fact that more substantial progress 
has been secured during the past two years 
in the successful installation of oil fuel 
appliances for marine purposes than was 


made during the previous century. The 
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Navy Department is now conducting an 
extended series of tests to determine the 
value of the Texas and California product 
for naval purposes. The experimental 
plant is a very complete one, and as care- 
ful and complete tests were made with 
coal under the same boiler it will be pos- 
sible to determine very closely the rela- 
tive advantages of the two combustibles. 
\ competitive test will be made of various 
burners and appliances for burning the oil, 
and the product of various localities will 
be experimented with. It is hoped not 
only to definitely determine the relative 
evaporative efficiency of coal, crude petro- 
leum and hydrocarbon briquettes, but also 
the advantages and disadvantages for na 
val purposes of compressed air and steam 
as the atomizing medium for spraying the 
oil. 

CAUSES OF NAVAL ENGINEERING TRIUMPHS 

OF PAST QUARTER CENTURY. 

While the engineering world will re 
joice at the triumphs achieved and. will 
confidently anticipate other advances in the 
immediate future, the more thoughtful will 
give consideration to the causes which 
produced these results, and to the effect 
which such advances will have upon naval 
warfare and international relations, 

The spirit of the times may be the 
primary cause of this engineering advance, 
The history of the world shows that hu- 
man nature is restless, and that the tend- 
ency of man is to work in special direc- 
tions for a century or two. There was 
an age of the crusades when the knight- 
errant reigned supreme. There was an age 
of discovery when nations looked for 
wealth and power from the acquisition of 
territory. There was an age of romance, 
literature and political revolution. The 
present age is distinctively an engineering 
one. It has been well termed the “Age 
of Steel,” and the engineer has not failed 
to assume the post of honor and leader 
ship that is his by right of training, ex 
perience and education. 

One leading cause for naval engineering 
advance has been the perfection and in 
creased precision of the machine tools 
used in machine construction. This has 
permitted an accurate interchangeability 
of the parts of the tools themselves, as 
well as of the appliances manufactured 
The work thus turned out is uniform in 
structure and strength, and possesses an 
endurance and reliability that could not be 


secured in the past. 


THE INFLUENCE OF THE TECHNOLOGICAL IN- 
STITUTIONS UPON ENGINEERING ADVANCE. 
In this age of engineering, the scien- 

tific and technical man will thus rise to the 

measure demanded, because he has been 
taught that efficiency, courage, loyalty and 
integrity are the attributes of greatness. 

The leading cause, however, for general 

engineering advance can be ascribed to the 

fact that the resources and capabilities of 
all engaged in technical work, whether 


they be designers, superintendents, artisans 
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or laborers, have been more fully and thor- 
oughly developed. And this development 
has been made possible by the excellent 
curriculum and methods of mental disci- 
pline of the scientific colleges, as well as 
by reason of the character of the technical 
press. From these sources the engineer 
of the present generation has secured a 
technical education and training which was 
not within the reach of his predecessor. 
The standard of admission to the scien 
tific schools is now as high as that re 
quired to matriculate in the best of the 
colleges of liberal arts. The trend of 
modern industrial development has com 
pelled close study and deep thought to be 


given to the work of the colleges of me 


chanic arts. It is undoubtedly a fact that 
during the last twenty-five years more of 
the thought of the industrial world and 
more money have been expended in the 
building up of the scientific colleges than 
in the direction of enlarging the scope of 
Under 


this powerful impulse and zeal, almost 


the work of the classical schools. 


every institution of higher learning in the 
United States has been forced to specialize 
in the direction of the physical rather than 
in the path of the natural sciences. The 
older institutions have been in many cases 
absolutely unable to provide facilities for 
the many students seeking such technical 
instruction, and thus new colleges, devoted 
wholly or largely to engineering educa 
tional work, have been established. In 
fact, the general need is compelling nearly 
all colleges to increase the range and im- 
prove the character of scientific educational 
work. The result is that the extent and 
quality of the work of the engineering in- 
stitutions in this country are not surpassed 
by the work done anywhere in Europe. 
THE TECHNICAL PRESS AN IMPORTANT FA¢ 
rOR IN INCREASING ENGINEERING PRESTIGE. 

Only those who have studied this ques- 
tion can realize the influence and_ far 
reaching importance of the scientific jour- 
nals and technical publications in contrib 
uting to this engineering advance, The 
technical press has not only given to its 
readers professional information of value, 
but it has caused the latent mechanical 
talent of many inventors and engineers to 
assert itself. It has been only during the 
past quarter of a century that the engineer 
ing world began to comprehend the ines 
timable benefits resulting from the posses- 
sion of a technical press edited along 
strictly high lines and maintaining high 
standards. The present unqualified recog 
nition of engineering as a profession can 
in no small part be attributed to the per 
sistent and splendid educational work of 
the technical journals. 

Text books and works of reference are 
of great value to the designer and ad 
vanced student, but those whose duties are 
of an active executive nature must depend 
upon the technical periodicals to keep them 
informed as to the world’s engineering 
progress. The technical journal there- 


tore is, and will be, a potent force in de- 
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termining the importance and the position 
of the engineer relative to other profes- 
sional men, 


EFFECT OF NAVAL ENGINEERING ADVANCE AS 
REGARDS SEA POWER. 

While the engineer may be proud to tell 
of his success, and may find satistaction 
and pleasure in analyzing the causes of 
this progression, the world is most inter 
ested in the effect of this engineering ad 
vance. 

The substantial effect of engineering ad 
vance upon naval affairs has been sum 
marized by President Roosevelt in his 
statement that the efficient naval officer of 
the future must be an engineer. The full 
import of this declaration can be appre 
ciated by those only who go down to the 
‘ea in ships, or by those whose life and 
work compel them to study the influence 
of sea power upon international rela 
tions. 

The traditions and customs of the ships 
of oak have given way to the commercial 
and technical methods that are compatible 
with vessels of steel. If the romance of 
the sea, however, departed with the pass 
ing of the moonsails and skysails from the 
lofty yards, the world has been recom 
pensed by the construction of vessels 
whose motive power has been of such 
character that the duration of an ocean 
voyage may be determined with accuracy 
The modern ship, unlike the sailing ves- 
sel of old, is now furnished with auxiliary 
appliances which provide comfort, con 
venience and luxuries that are not en 
joyed even by the average individual on 
shore. 

The effect of the work of the engineer, 
as regards maritime affairs, has thus been 
to ameliorate the condition of the seaman, 
as well as to provide more reliable and 
convenient transportation facilities Its 
most important effect has been to vastly 
increase the value of sea power as both a 
shield and weapon for national safety and 
expansion. 

THE POWER OF THE MODERN WARSHIP DI 
PENDENT UPON ITS ENGINEERING 
EFFICIENCY 
The power of the warship has increased 
to such an extent that the two armored 
cruisers and two battleships authorized by 
the present Congress could easily destroy 
within an hour, and without material in 
jury to themselves, a fleet of naval vessels 
equal to that possessed by the United 
States a quarter of a century ago. The 
work of the engineer has not been con 
fined to the designing, constructing and 
operating propelling engines and_ their 
auxiliaries. He has given the world the 
gun and its mount, the torpedo and its 
launching tube, armor and the various 
metheds of attaching this protective belt 
to the hull, and wireless telegraphy, for it 
must be remembered that the duties of the 


ordnance and electrical expert are more of 


an engineering than of a nautical nature 
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NAVAL STRENGTH DETERMINED BY CHARAC- 
TER AND EXTENT OF SHIP-YARDS, AS WELL 
AS BY COMPOSITION OF FLEETs. 

The comparative strength of nations as 
regards sea power, as well as their rela 
tive position in dominating the affairs of 
the world, is directly proportionate to the 


output of their industrial establishments, 
since the relative measure of naval 
strength of different countries can better 
be determined by the number and charac 
ter of the naval stations and ship-yards 
which they possess than by the vessels 
which are in the several navy lists. The 
engineer, whether atloat or ashore, has 
thus become a military as well as an in- 


dustrial factor, and it will be the outcome 


= 


of his work whi 
of the future, whether foug 
sea. 

\nother important effect of the work 


1 


of the engineer in military and naval de 
velopment rests in the fact that all nations 
have been taught that in the future the art 
of war will be more dependent upon the 
principles of engineering than of military 
tactics. The stategy of the future will in 
volve a knowledge of the possibilities of 
mechanical appliances, for hereafter the 
weather gage of the enemy will not be 
secured by the smart seaman, but by the 
skilful engineer. The movement of armies 
m land will not be dependent upon some 
stroke of military genius, but rather upon 
the reflective work of some engineer whi 
has mastered the subject of transporting 
safely and expeditiously large bodies of 


men and supplies 


NAVAL SUPREMACY IN THE FUTURE WILI 
REST IN THE HANDS OF THE ENGINEER 
In reviewing the progress secured dur 

ing the last quarter of a century in naval 

development, the engineering profession 
can be saitsfied with the results achieved 

It can proudly anticipate progress in the 

future, and can rest content in the thou 

that the effect of engineering work will 
make for the peace and comfort of 
humanity 

It must be remembered that the modern 
battleship, from keel-plate to the Marconi 
receiver at the mast head, is a floating ma 
chine shop and battery. There is not an 
hour, either day or night, when the din of 
hammer, the click of a ratchet or the 
whizz of a drill is not heard—since inces 
sant care and attention are required to 
keep the auxiliary appliances in condition 
for emergency purposes. These auxiliaries 
are found everywhere—under the fore 
castle there is a capstan engine, while un 


der the counter is the steering mechanism 


Even within the conning tower there are 


so many mechanical appliances that one 


f 


man must be detailed to transmit sign: 


The whole trend of naval development is 


along mechanical lines, and it can there 


fore be well said that in the future naval 


11 


supremacy will rest in the hands of the 


engineer 


An Unwarranted Conclusion. 

An English writer says, “At the very 
time when we have been assured that we 
are being competed out of existence we 
have been earning more money than ever 


This is a very pertinent remark, and the 


queer situation which it reveals is due to 
the fact that figures showing the relative 
production of pig iron and other things by 
America and Englandare by so manytaken 
to mean l the 1 p yn t\ { n 
diy d 1a] ( Ct ( iri | 
must be evidet they ean g of 
the kind Are the S ‘ tow ind, 
less promin I hy e they 
happen t ’ country 
whose s Lie ! rm t 
ines very ( \ h those 
ol \1 cri ¢ ‘ (; ny i 
co r\ \\ ] ( | I 
ever, not 1 ro t }] It « cl state 
composing the United States of America 
Were i separate na ind }) nd govern 
ment, Ene d, G ny France and 
smaller | p ( es migh Irpass 
any of these \1 ( ( l ta 
tistics of manufacture Would that make 


any difference in the prosperity of Amet 


ican manutacturet oOo long as absolute 
free trade were maintained between the 
several States as is the case now by reason 


of a provision for it in the Federal Con 


stitution Manifestly it would not, and 
the talk we hear so much of about England 
being driven to the wall simply because 
America surpasses her in the amount of 
production of certain commodities is sheer 


Nonse»nlse ne might as we I] conclude that 
the Hendey Machine ( 


MmMpany is gomg 


to ruin because Torrington produces less 
machine tools than Hartford, or that the 
Niles Works must on go out of business 
because ice their ¢ blishment Cinein 
nati ha irpassed FT] n number ot 
machine t produced 
Phe Grand Duke B f Ru i has 
been \ ny \ ( (<¢ 4 \ N W 
port), and wher 1 to Europe 
( Par pap vhen 
he to " 1 ( 1 \ in 
derb for w g ‘ 1 and 
said t \1 i everybod was 
busy hie P? ec op larly 
] (, 1) ce raise of 
\meri d the Gaulois remarks 
() ny g men are doing nothing 
n spite ol ther ( With u even a 
lawyer or merchant, who) by | own 
work make 100,000 tram t year, thinks 


only of aving o that li son and. heir 


may be able to swell round the clubs and 





do nothing Yerhaps there 1s a tendency 
among our aristocracy to engage in manu 
facturing industries without first, hke the 
Baron the old i, ‘demanding pardon 
of hi in tor We have to. thank 
Grand Duke Boris for throwing his im 
per weight on tl de of a debate in 
whi 1 ish 1 oht have i part, 
and for finding it na Vanderbilt to 
r mechanic! 
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Miller 


All efforts to measure mathematically 


the supplemented power of hand labor 


through invention and machinery fall very 
No such calcula 


far short of accuracy 


tions on a general scale are conclusive, 
although they may be interesting and are 


We see 
and then that the machinery of 


often spectacular. statements now 
England 
is equal to the productive force of 100, 
000,000 men, and equally astonishing fig 
ures are given for the United States. It 


is quite easy to calculate the human power 


necessary to carry on the work of loco 
motives or of machinery where the real 
horse-power is known, but there are = s 


many machines, even with the given horse 
power, by means of which the manipula 
tions formerly carried on by hand are now 
produced, that it is impossible to gage 
them on the basis of horse-power. It is 
often said, and generally believed, that the 
adult skilled 


increased a thousand 


productive capacity of an 
workman has been 
fold during the past century. It is im 
possible to verify such statements. Again, 
with these statements in mind, many men, 
and careful students too, come to the con- 
that 


vast deal of labor,and they account for the 


clusion machinery has displaced a 


unemployed in this way. It is well, there 
fore, occasionally to devote a little study 
to the real power of machinery, not only 
in a general way but as shown by indi 
vidual instances. 

One of the best illustrations of the diffi 
culty of arriving at a concrete conclusion 
is In spinning cotton. Under the old hand 
method, using the old-time spinning wheel, 
one operative could spin one thread at a 


With the 


machine operative, 


time. modern mule spinning 


one with one or tw 
boys, can spin 2,200 threads, and the only 
that 


be spun by the machine is in the necessity 


limit to the number of threads can 


of preserving the parallel motions of the 


mule. Could this and a room large enough 
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to operate the machine be secured, there 


is no reason why such a machine could 


not be made a mile long instead of the 
length requisite for spinning 2,200 threads. 
It is such instances that lead men to think 
that if 


one 


2,200 threads can be spun where 


was spun before, there has been an 


enhancement of twenty-two hundred fold 


in human capacity 


SOME STRIKING 
Under the old took 


more than 33 hours to unload 1,000 bush 


FIGURES. 
hand methods it 
els of grain; the work can be done by ma- 


chinery in 5 hours. To unload 100 tons 


of coal required 120 hours by hand, and 
only 1o hours machinery. In 
took 400 


not including the time of the ani- 


now by 


quarrying marble it formerly 
hours, 
mals which were used, to quarry 216 cubic 
feet; the same amount can now be quar 
ried in a little over 78 hours by machin 
ery. It took 50 hours by hand to make 
100,000 paper box covers, 7'4x5 inches; 
it now requires only 9 hours and a little 
over to do this work by machinery. In 
the old way it took nearly 1,000 hours t 
make 100,000 paper-w rapped cigarettes, 10 
in a box; by machinery it takes about 150 
hours to do the same work. 

In the manufacture of screws 100 of a 
certain size could be made by hand in 25 
hours; the same product can be secured 


by machinery in 1'4 hours, To make 


1000 curved sewing machine needles 
it took 906 hours, while the same 
product can now be turned out in 19 


hours. To harvest 20 bushels of wheat by 
hand a farmer had to work over 64 hours; 
the same product can be secured by a little 
than 3 the 
time with the aid of machinery. 


less hours’ work at present 
To make 
1,180 


hours; by machinery this number can be 


10 land-slide plows by hand took 


turned out in 37% hours. 


To rule 100 reams of paper, 14x17 
inches, required 4,800 hours by hand 
labor; the actual labor time now by ma- 


chinery is 234 hours. To make 25 sets 


that is, 10o0o—S8-inch wooden wagon hubs it 


Was necessary to expend 462 hours of 
hand labor; this number of hubs can now 
It took 


200 hours of hand labor to make one ellip 


be turned out in about 4o hours. 


tic spring, leather-top buggy of a certain 
style; the same buggy can now be made in 


a little over 39 hours by the use of ma- 
chinery. 
it took 1,332 hours to make 12 dozen pairs 
of cottonade trousers with double seams; 


In the manufacture of trousers 


with the use of machinery the same prod 
uct can be secured in 160 hours. To make 
inch twisted, 
hand; 
the aid of machinery this quantity can 


500 pounds of cord hemp, '4 
took 562 hours and over by with 


now be manufactured in 314 hours. In 
the above statements, hours of human la 
bor devoted to the work is meant in each 
case—not the elapsed time within which 
the work was, or is, done. 

These are only some of the individua! 
the 


which has beengiven to hand labor through 


illustrations of supplemented power 
invention, and they could be multiplied al 
most indefinitely ; they are, however, som: 
I rf the 


he most illustrations 
The great instances 


extreme 


of t 
power of machinery. 
like the steamship, the printing press, and 
various other inventions on a grand scale, 
the belief that 
production is going on far more rapidly 


only accentuate popular 


than consumption. 


THE FIGURES FOR THE TOTALS 


But an examination in another direction 
the When 


examining the total products of a country 


puts another aspect on case. 
at different periods one is surprised to find 
that, with all 
the results as indicated by special instances 
The State of Mas 
sachusetts in 1837 employed 117,352 hands 


the power of machinery, 
are not corroborated, 


in her manufacturing establishments, and 
their product was valued at $91,765,215, or 
$782 per capita. In 1900 there were em 
ployed in the manufacturing industries of 
that State 497,448 persons, and the total 
of their 
$2,081 


$1,035,198,989, 1 
the 
can make calculations 


product was 


per capita, Taking United 
States at large, we 
only from 1850 on. In 1850 there were 
employed in the manufacturing industries 
of the country 957.059 persons; the value 
of their total product was $1,019,106,616, or 
a per capita product for that year of $1,063. 
In 1900 there were employed in our manu 
facturing industries 5,321,087 persons, and 
the total value of their product was $13,- 
040,013,638, or a per capita of $2,450 

Tak- 


per 


Here is a very interesting lesson. 
United States at 


capita product of $1,063 in 


ing the large, the 


1850 is com 
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parable with a per capita product of $2,450 
in 1900, or about 2'4 times what it was in 
1850. Of course, there has been a shifting 
of prices. The true comparison would be 
in the quantity of goods produced per 
capita rather than the value, but it is im 
possible to make such comparison, because 
varying quantities cannot be addel to 
gether to make a total. The difference 
in price as affecting values between 1850 
and 1900 is not so great as to invalidate 
the comparison of per capita production; 
but making allowance for the changes in 
values one must conclude that the pro 
duction of the United States in 1900 with 
all the wonderful machines that are used 
in the manufacture of goods, was not 
more than three times what it was in 1850. 
We are deceived when we make individual 
comparisons, and so deceived that we los¢ 
sight of general results, The above illus 
trations confirm this view 

MACHINERY HAS NOT DISPLACED LABOR 

The use of machinery has not displaced 
labor, for during the last forty years thx 
proportion of the people that are employed 
in gainful occupations has constant 
creased, it being 32 per cent. of the total 
population in 1870, while now it is over 
38 per cent. Looking to those engaged 
in manufacturing, mechanical, and mining 
industries, those lines where the power of 
machinery has been most emphatically felt, 
it 1s found that from 1870 to 1900 the 
number of persons so employed increased 
108 per cent., while the total population 
increased 96 per cent 

These facts are incontrovertible and 
completely upset the theory that machinery 
has displaced labor, when the whole popu 
lation is considered. Of course, there are 
individual cases to which all such calcula 
tions are not applicable 

INTERESTING FIGURES BY MULHALI 

Mr. Mulhall has made some very inter 
esting calculations relative to the product 
ive energy of different nations. He gives 
the effective horse-power of steam in the 
United States at about 17,000,000 in 1895; 
this would be equivalent to the power of 
102,000,000 men. He also estimates that 
the energy or working power of the people 
of the United States was 1,020 foot-tons 
per inhabitant in 1840 and 1,850 foot-tons 
in 1895, and that the collective power mort 
than trebled between 1860 and 1895, the 
steam power alone having multiplied five 
fold. He concluded, in discussing this 
question relative to the United States and 
other countries, that the average of energy 
in the United States is more than double 
the European average, and that 70,000,000 
Americans represent as much working 
power as 150,000,000 Europeans. Mr. Mul 
hall’s mathematical calculations must be 
exceedingly gratifying to the average Am 
erican, but certainly his calculations and 
the instances which have been cited above 
all go to show the enormous power of 
machinery, while should the discussion be 


carried into sociological realms it would 


AMERICAN MACHINIST 


be found that the inventor and his com 
plement, the manufacturer of machinery, 
are the greatest civilizers the world has 


yet seen 


Changes and Progress in the Contents and Make- 
up of the American Machinist. 


It may be not unprofitable to note the 
changes that have come to the AMERICAN 
MACHINIST itself since the beginning. The 
times have changed and we have changed 
with them, and there has been also the 
change which healthy growth entails 
Those who have followed our course 
through all the years, or who even can 
see one of the earlier numbers of the 
paper to compare with the issues of the 
present, will be able to note some of the 
differences, The subject matter with 
which our pages are filled has changed 


greatly, and largely on account of the nat 
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nited States Commissioner of Labor, President of 
Clark University. 


rowing or specializing of our work \t 
the beginning we dealt apparently with 
not only the ways and means of doing 
th ngs in the shop as now, but also with 
what was done, or the product of the shop 
and so we had much to say and show 
about the steam engines and other ma 
-] 


chines which the shops were building 


These now seldom come in our way fot 


mention, as our time and space are all 
filled with more pertinent matter In a 
sense our field may appear to have nat 
rowed, but it has really enlarged, as is 


shown both in the labor involved in th 
preparation, in the space actually occupied 
and in the number of interested realers 
The space occupied by reading matter and 
illustrations has doubled, and we take 
pleasure in believing that the proportion 
of really valuable and preservable matter 


has increased. It certainly looks better, 


1577 


is In a more convenient form, and is pre 
sented in a more reaacable condition, Since 
we began, both the typesetting machine 
and the halt-tone have come in, and they 


are in evidence in every number Phe 


prosperity which has enabled the papet 
to become the owner of its own printing 
plant is shared in by every reader in the 
general typograph excellence of each 

We believe that the matter presented 
is not unworthy of the care bestowed 
upon its respectability of appearance It 


is well dressed because it deserves to be 


= 


lressed, and the dressing has no 
doubt reacted upon the material or upon 
those who prepare it. We have been for 


tunate from the first in having and holding 


the general good will and helpful co 
operation of the men of the shop Uh 
Letters from P ‘ Men” became al 
mo nee ’ ctiv nd ve alway 
col rr 1 f re t the 
per Chis department has been a nursery 
T tcc ( \\ ( \ | \ iter hex Thi 
lead ya I I ( Nn 1 everal t1 ick 
\ eg umber f technical books now 
ndard have been mac » of cle 
TeV sly ¢ ributed to o column | 
Ss not ¢ ( vy scarce were thr 
\ el 1) rs before I! 
mM lof pag will show 
OV ce le Writers on T ndry 
prac ( l ct \ b en provo ed 
r ostin ed er writing by Ve 
g 1 S | \ “a 
l n hav col nued t beea 
\ t ( £ More i\ 1 
et l ter welcome, not only 
, ( ( ‘ ler I t] papel but 
echani 1 general I 
ped Nn ] been lacl 
ne tor \ column whe lel 
the \ ppeared he form of | 1 
or otherwise | een the position f 
th papel ] 1 } b cn Exper ed 
work for ‘ ! reader I 1 | 
ng or tor ierely | d rg ry i 
ind it i ways ready to pay for matte 
1 ed Lie venera ck AY ny that wh t 1 
not worth paving f not worth printing 
All of cp ent ed iff of the pa 
per and their pred have been fi 
of all volunt 1 nally unsolicited 
contrib vho received p for 
( nit b Wi ( Ppy iy ble to 
state that lett from practical met 
vere never before merous as during 
the pres V« ail hich cy d need 
in every ‘ 1] \ 1 of m 
ter p vy i ) I < rse ent Ce 
the 1 ( ¥ Wii ilth gn 
wi edge Of | bac 
will not deter 1 ending ma 
ter in ( dm fitting \ 
vel d er \ I 1 Tol 
Phe pt i 1 matt »p 
Ing nm ou pP vy } neve et hy 
ind we never been more freq 
q ‘ nad r arti more num y 
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\ pioneer in the backwoods living far 


from other men can never become wealthy 


so long as he remains in solitude. He 
builds his own house, makes his own boots 
and his own roads and does little more 


than live from hand to mouth. It is only 


when other families are settled about him 
and there is joint sharing of expenses and 
division of toil in such a way that each 
man can confine his efforts within narrow 
lines along which he can work to best 
efficiency that our pioneer can begin to 
amass a surplus. Comparing the United 


States with Europe and at once is seen 
under how many disadvantages the former 
The difference is still more marked 


Here 


cially there is a vast store of accumulated 


labors 


in regard to Great Britain. espe 
wealth in the shape of roads and other 
conveniences of civilization that are want 
the United States. It is that 


there are so many miles of railways per 


not 


ing in 


1,000 of population, but that there are so 


many and so much of the accessories of 
civilization and stored surplus in a small 
area, acc ssible and usable by sO 


No doubt 


would be found that a very large propor- 


any. 
if figures could be obtained it 
tion of the people of the United States are 
engaged in producing roads and_ bridges 
and other things that were produced for us 
by people long since dead, Consequently 


life in many respects is easier and less 


strenuous in old countries, and especially 
for the Napoleonic wars 


in Great Britain 


gave Continental Europe a greater. set 
The above 
the United 


rather 


back than they gave Britain. 


being true, it 1s obvious that 


States having much leeway, or 
headway, to make up cannot compete with 
This last for 


Europe breathes 


Europe. would be true but 


one thing, Continental 
of war and taxes itself to an incredible and 
enormous extent to maintain huge arma 
ments, and Great Britain is also heavily 
But for this 


United 


taxed to maintain safeguards. 


war taxation, from which the 


States are practically free, Europe would 


be a haven of ease and wealth. To how 


great an extent all this is true may be 


known when the condition of British 
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core lew 


workshops is studied. Our oldest, wealth- 


iest and best firms lately possessed work 
shops that had existed for years without 
change or improvement in tools and meth- 
ods, Badly lighted, work was done under 
and, with 
that 


some hidden source of ener- 


difficulties and cost enormously, 


out going into detail, it was evident 
there must be 
gy which kept British trade going under 
the very many disadvantageous conditions 
that surrounded it both as to machinery, 


the output of the men and the undue con- 


servatism of the employers—for I blame 
the employers equally with the trades 
unions soth followed a narrow, mistaken 


policy and each reacted on the other to 


make matters worse. Dirty shops made 
dirty men, and the good man got away 
from the trade in disgust. 

Very much has beea heard of outside 
competition, both American and foreign. 
I will consider American chiefly and en 
deavor to trace its eff ct so far as regards 
machine tools, because it seems to me that, 
except in machine tools, there has been 
no real competition from the United States 
in the way of heavy engineering. 

The quality of English work in the way 
of steam engines, etc., did not deteriorate, 
but the shop methods remained old fash 
ioned simply because there seemed to be 
no inducement for toolmakers to improve 
their products and no manufacturing en- 
gineer cared to invest in new tools of bet 


allowed t 


ter capacity when he was not 


use his existing tools up to their capacity. 


For many years now there has been a 
steady change going on, accompanied by 
much grumbling. American tools have 
come over in considerable numbers. The 


movement, so far as my own personal ob 


servation is valuable as a guide, began 


with small machine tools for light brass 
work, and the American type of tool well 


suited this work. American tools, as a 
whole, have been better designed than 
made. By this I mean that they have been 


designed for handiness rather than built 
very accurately or constructed for dura 
bility, There is such a thing as using a 
tool after it 1s obsolete 
HARD IRON 
Old English machine tools were certain 


ly obsolete before they were worn out 


they never did seem to wear out because 
hard 


held even the scraping marks for years 


they were made of such iron, and 





This question of hard material is one that 
makes one thankful that E. R. of England 
E. R. of the United 


toolmakers, for if they were, war would 


and States are not 


be inevitable. 
American tools coming over here have 


become heavier, and when heavier tools 
began to come over we began to hear 
complaints that they would not do the 
work they were sold to do and they were 
worn out of truth in a few months. This 
rapid wear was urged as a reason for 
scrapping, but -t is certain that urdinary 


obsolete in a 
The 


obsolete theory was somewhat overdone, 


machine tools are not so 


year’s time as to require scrapping. 


I have gone carefully into this question 
of the hardness of cast iron, and, personal- 
ly, I have no shadow of doubt that Eng 


lish cast iren is very much harder than 
anything that comes from outside. The 
wear that takes place in American tools 
manifests itself in two ways: First, it 


compares with the wear on our own hard 


irons; and, secondly, American tools 
made to cut American iron were too 
light and had surfaces too small when 


set to cut our hard iron. Then the attempt 


to run the tools at the speeds stated they 


would run was provocative of disaster. 


Failure was laid to British clumsiness on 
and to Yankee flimsiness on the 


that 


one side 


other. Sober-minded men _ realized 
the whole matter was one of materials. 


DUPLEX EFFECT OF AMERICAN TOOLS 

Despite this, the sudden boom in trade 
and the inability of the comatose machine 
toolmakers here to fill orders in time gave 
a great impetus to the importation of Am 
erican tools, which came over in thousands, 
and 


especially in the cycle trade, these 


tools have had a double effect. They have 
provided new models and new ideas which 
have been taken up and copied and im 
British condi- 


proved, or altered, to suit 


tions, and they have brought over here 


many American toolmakers who _ have 
thus been enabled to study closely the 
conditions here and I think the inter- 
hange has been valuable to both sides. 


‘ 
I constantly see machine tools of different 
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ages by the same American maker work- 


ing side by side, and the later tool has 


unmistakably stamped on it the effect of 


British conditions and I see the products 


of English makers equally influenced by 
American design, and, in March last, for 
the first time, an American toolmaker ad 
AMERICAN MACHINIST: 


“No soft materials used.” 


vertises in the 
When my own 
countrymen began to cry out that America 
t all our trade I knew then 
that 
not happen, and similarly when I read that 


was about to g 


that this was the very thing would 


ist 


\merican cast iron as hard 


was every bit 


ur own. I was prepared soon to see 


what we have seen, an advertisement as 


abc ve 


HARD IRON IN BRITISH FOUNDRIES. 


n, | conclude 


Looking at this iron questi 
that the of both 
fault. I regret to think that British foun 


practice countries 1s at 


dry practice is not scientific. Engineering 


firms who make steam engines are in large 


numbers. They make a steam cylindet 
that does actually fill the clause in the 
specification, “as hard as can be bored.” 
They do this by a liberal use of whit 
iron and hematite, and I believe occa 


sionally cylinders have to be scrapped, be 


ing too hard to bore. The manager of 
the cupola arranges his furnace feeding s 
as to get an approximation to what he 
wants, casting certain other things first 


and casting cylinders when the white iron 
is coming down. This is working by ex 
perience, and the results may be creditable 
to the man and still be uncertain, and cer 
tainly most other things than cylinders are 
have 
bracket to 


the hardest 


too hard, and things that no weal 


on them, such as a carry a 
Amer 
appears to me that 
American foundry bad 
but The 
aim is to make some things soft, and the 
Here 


own methods with the meth 
doubtful if 


bush, are harder than 


Now it 


ican Castings 


practice 1s as 


ours, in the contrary direction 


result is everything soft we can 


compare Our 


of outsiders It is this 


possible 


ods 
has 
America for 


tariits 


been 
some yeal 


Itory and to the fact 


cast iron did leave here for America it was 


usually the softer Scotch irons, so that the 


benefits of comparisons have been lost 
British workshops have taken up with 

new methods—not too quickly, it may be 

perhaps too slowly—but 


P| 
to 


it has been largely 
But 


found that they cannot, in 


due \merican influences British 
engineers have 
many ways, go to the full length of Amer 
ican practice, nor 1s it well they should 


do So. 


AUTOMATIC MACHINES AND BOLTS 


Let us take, for example, the automatic 
and turret machinery for bolts and large 
as a mistake to 
The 
attempt has been made and has failed, and 
The inside 

steel 
rotten, and it is 


pins. It is looked on here 


cut such things out of the solid bar. 


important pieces are forged 
of a of mild 
been described to me as 


bar “automatic” has 
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is left when a bolt of 
large size is turned out of the solid bar 
The head of 
off withou 


the inside that any 


a forged bolt does not drop 
apparently sufficient cause. 


THE PROSPEC 


rs 


In a general view of the whole question 


it certainly appears that very considerable 


} 


has been brought to bear 


also as a result 


influence on 


British workshop practice 


of American machine-tool competition; 
our own machine-tool men have profited 
by it and there are some who say th 
\merican invasion has run out, as far as 
concerns machine tools. Personally, I do 


not think SO, because | Rave been able to 
trace the effect of our conditions upon 
\merican methods Certain) American 


machine tools will undoubtedly retire from 
with us, for 


of 


view, but others will 


they 


remall 


keep ch in the direction 


inging 


and this is 


the requirements here 


mecting 
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Engineer. 
evidence of an intention to continue and 
an ability to see conditions and meet them 
Large numbers of old shops have been 
dismantled here and others have been 
wholly removed to fresh sites. Thus one 
shop, the oldest in the world of its kind, 


simply moved 30 miles from a back street 
into open country and started like a new 
thre (jl 7 


behind it 


few years, 


ot a cen 


his 
at the pres 


concern, but with larters 


and an 


good will 
Ina 


will be 


tury of 


torical name 


ent rate, there no really old work 


shops left, and the machine-tool business 


will be brisk here for some time to come, 
for those who can compete in price and 
will meet conditions. It is unlikely that 
with all the change here there will be 


any giving up of the idea of making things 
durable and, call it so 1f you will, clumsy. 
\merican firm doing business 


There is an 


as heavy as they were a few years ago 
nd this additional weight is one of the 
nterac ns I have served in many 
things nd Englisl ifacturing engi 
neers are finding that they need not worry 
ut compet n \ outside goods of 
equal weig! d fi 

OPINION OF AN 1 NENT ENGINEE! 

An en t ! er recently gave me 
his views y | s irs s 1 
\merican machin generally, he cot 
idered them good ( ] geht with me 
hat they d exert d good intl ct 
mn 1 desig d that during 
he last few veat ere had been a grea 
W ening 1 g elish mak nd 
first-clas v being produced 
bv fir \ Tew \ vy were l 
ng very p f nd that carried 
e | , () , ; debated 
question ot r V beds he agreed that 
the subrec was 1 wor disc 1 
| ich type had ad tage nd dl idva 
tages, an], after i machine t wa 
a compromise all round, He ridiculed the 
old American claim that American designs 


provid d better di material as 


the ugh a mia hing tool were to be ck signed 
like a brida carry safely so much stress 
Phe tool required to be stiff, and if de 
signed as stiff everywhere as it ought to 
be, it would be strong enough everywhere 
though obviously not equally strong. Thi 
however, matters nothing, for the vital 
feature of a machine tool is stiffness, and 
in this respect American tools, once so 
lacking, had come along very fast of lat 
INTERCHANGE OF ADVANTAGI 


briefly to show how the import of Amet 
can t ols l l beet LO! the advantage ot 
Great Britan ind how it has also been 
ree f improvement of American 
tool Both si ' ] e seen nething 
of the difficulties of the other side, but the 
dvant re 8 1 I e ha | I re 
mained with 1 

\n excellent \meriu 1 tool yv | wh 
nk tely of ee det n pat 
cul rep f d tl did well in 
\meri qu 1 of mate 
1 t ‘ f cutting Phe 
maker f e mac ‘ owever, has been 
her na d S = d | S ind i¢ ha 
Itered the abov detal is well as 
othe d fitted the t for the condition 
which obtain her \ the ol now 

nd t combi f high excel 
lence nd weight 

rHE FUTURE NEW STEEL 


ds the Tuture, there will always 


\merican 


be a sale for the better la of 

tools at fair prices. There is no prejudice 
to overcome except on the question of 
hardness, but this is I noticeable with 
newer tools because wearing surfaces are 
more liberal, and probably some attention 


is being given to prevent exces soft 
ness. 


Perhaps the pi 
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attention by all toolmakers is that of tool 
steel. In the first place, it seems to me 
that ordina1y steel has not, in the past, 
been worked to its maximum capacity. 
The new steels have come along and have 
their maximum 


capacity has 


worked at once to 
This 


often been the maximum capacity, not of 


been 


capacity. maximum 


the steel, but of the machine tool or its 
belt. There can be little doubt that the 
new steels have come to stay and that 


they will effect a great change in belt pul- 
leys and speeds, They will in fact gradu- 
ally change machin: tools and shop prac- 
tice, and those who realize this and first 
act on it will first reap the result. 

\ certain class of men, whose ignorance 
of economic facts is so astonishing that 
they loudly bewail the ruin of this coun- 
try because they have suddenly discovered 
that the 
islands produce less than the United States 


forty million people of these 


ud Continental Europe combined, would 


have us believe that we are lost beyon1 
hope. Something of this seems to have 
been accepted by ill informed people both 


and 
that nothing more erroneous could be con 
Old-fashioned 


and 


at home abroad, I need hardly say 
worn-out 
but 


passing features, just as I believe the small 


ceived, tools, 


shops restriction of output are 


faults in American tools are rapidly curing 
themselves. 


I am led to believe that American ma- 


chine workers are generally better and 
more skillful than our own. I also be 
lieve that British skilled workmen are on 
the whole better craftsmen than Ameri 
cans. I am led to this conclusion from the 


wonder expressed by Americans who come 
here that good work can possibly be pro 
duced in such and such a shop they have 
My own experience is that work 
will be 


any other country is turned out of many 


been in 
better and sounder than found in 


such shops. I do not, from this, argue 
that such shops should be left as they are. 
No doubt their work is costing too much 
and it might be done as well at less cost. 
But all this merely shows that there is a 
big margin for economy, and, where this 
is so, such places have not yet experienced 
any very great pinch of competition 


should 


convey a 


have written above I 
that I 
impression of 


In what I 
like to say have tried to 


general what I have ob- 


from others as the re 
have had the 


served and heard 
sults of their experience. | 
advantage of seeing many workshops in all 
parts of the country engaged in every vari 
and I 
Great 

froma 
\merican tools 
tools 


manufacture, 
stated that 


Britain has profited in many 


ely ot enginecring 


think it may fairly be 


ways 
the lberal introduction of 


and that the American have been 


improved on their part. I would say there 


are some British workshops than which 


nothing could be worse, vet I have seen 


the products of the worst shop I know 
working in an American shop and giving 
These worst shops, it 


good satisfaction. 


seems to me, are those which are always 
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pictured by our pessimistic journalists, 
who, when abroad, see only such shops as 
Léewe’s or Brown & Sharpe. 

BUSI- 


THE MACHINE-TOOL 


NESS. 


PECULIARITY OF 


The machine-tool trade in general seems 
to me to be the seat of more ill-natured 
criticism and more loose statement and 
wild promises and denunciations of your 
neighbor’s goods than any other business. 
Trivial differences of design are magnified 
and discussed as though vital, and there 
is a lack of broad-minded appreciation of 
the differences of environment and condi- 
tions which is positively distressing. 

Some few 
maker ventured to offer advice to a manu 


years ago no machine-tool 


facturing engineer as to the tools he might 


buy or the methods he should follow, He 
would have been told to mind his own 
business. To-day a good deal of help and 
advice is often requested and the tool 


maker and user, as they should be, are 
often in consultation as to tools, methods 


Machine tor )] 


ci msidered 


and organization. making 
in America has been, I take it, 
for 


whereas here for a time it certainly was 


a reputable business some years, 
little considered. 
this 


but The change for the 


better in respect has very largely 


arisen as a result of American competition 
in the business, but there is still room for 


good sound business men who will con 


duct their business with strict integrity. 


London 


Localized Industries. 


statistician of the Census Bureau 


The 
gives the following interesting particulars 
from the census of 1900: 
the value of 


“Measured by products, 


more than 85 per cent. of the collar and 
cuff manufacture is carried on in Troy, 


N. ¥.: the 


oyster-canning 


more than 64 per cent. of 


industry in Baltimore, 
Md.; more than 54 per cent. of the manu 
facture of gloves in the adjoining cities of 
N. Y 


than 48 per cent. of the coke manufacture 


Johnstown, more 


Gloversville and 


in the Connellsville district, Pennsylvania ; 
more than 47 per cent. of the manufacture 
of brassware in Waterbury, Conn.; more 


than 45 per cent. of the manufacture of 


carpets in Philadelphia, Pa.; more than 45 
per cent. of the manufacture of jewelry in 
Providence, R. I... and the adjoining towns 
of Attleboro and North Attleboro, Mass. ; 
cent. of the silverware 


more than 30 per 


manufacture in Providence, R. | more 
than 35 per cent. of the slaughtering and 
Chicago, Ill 


of the manufacture 


meat packing industry in 


more than 32 per cent 


of plated and britannia ware in Meriden, 


Conn.; more than 24 per cent. of the 


agricultural-implement industry in) Chi 


Il., and more than 24 cent. of 


cago, 


the silk industry in Paterson, N. J. 


per 


“The number of wage-earners engaged 
and meat 


Neb., 


of the total number employed in all 


in slaughtering packing in 


South Omaha, constituted &9.9 per 


cent 
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industries in the city during that year. The 
specialization of McKeesport, Pa., in the 
iron and steel industry was 88.8 per cent. ; 
of East Liverpool, Ohio, in the pottery in- 
dustry, 87.4 per cent.; of Bethel, Conn., in 
the fur hat industry, 86 per cent.; of Ta- 
rentum, Pa., in the glass industry, 81.1 per 
cent.; of Fall River, Mass., in the cotton 
goods industry, 80.4 per cent.; of Brock- 
in the boot and shoe industry, 
J., in 


cent.; of 


ton, Mass., 
77-4 per cent. ; of West Hoboken, N. 
the silk manufacture, 
Gloversville, N. Y., in the glove manufac- 
ture, 74.9 per cent.; of North Attleboro, 
Mass., of We g 
per cent., and of Troy, N. Y., in the collar 


76.2 per 


in the jewelry manufacture, 


and cuff industry, 68.7 per cent.” 





When | Hear the Whistle Blow. 

What’s that young feller—you 
wouldn't give a rap, 

If you wus me, fer all the shops that ever 


you Say, 


done a tap? 

You say you'd like ter git a chance ter 
leave the shop behind, 

\n’ that you're sick an’ tired of the ever- 
lastin’ grind. 

My lad I felt like that myself, when I was 
young like you, 

But things have changed some since those 
days, an’ Uncle Dan’s changed, too. 
Though it worries me no longer whether 

pay days come or go, 
Still I feel old blood 


hear the whistle blow. 


my tingle when | 


Yes, I know I’m safe on “Easy street,” an’ 


needn't work no more, 


But jest the same I like ter hang around 

the old shop door. 

I like ter see the wheels go round an’ hear 
the buzz an’ hum 

Of lathe, drill an’ 
makes my old blood run; 


an’ planer, mill—it 


I like ter see the bright sparks fly, when 
a feller grinds a tool, 

An’ when I see him start a cut I feel jest 
like a fool. 

I feel like startin’ then and there, ter take 
a hand myself, 

An’ let 
laid up on the shelf. 


them know as Uncle Dan ain't 


For thirty years the toot of ‘hat old horn 
up near the stack 


Has sent me home contented evenings and 
in mornings brought me back. 

Its voice is old an’ rusty now, from a toot 
in’ all these years; 

the same its signals come like 


But just 


music ter my ears. 

That's why yer see me hangin’ around the 
old shop door ; 

That's why | leave my pipe an’ paper lay 


in’ on the floor, 


Fer no matter what I’m doin’ I jest feel 
[ gotter go, 
Fer ter git a hustle on me when I hear 


the whistle blow. WoopwortH. 
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TWENTY-FIVE YEARS 
INMACHINE. SHOP PRAC TIC 











While we all more or less appreciate 
the great ess of the changes that have 
been brought about in recent years 1 
American machine-shop practice, and thi 
vast difference in precision and efficiency 
between the ways of a quarter of a cen 
tury ago and those of to-day, it 1s not 


so ¢ specify with any 


asy to 


and completeness of detail wherein 1] 


differences consist, and it is_ still more 
difficult to enumerate the agencies and 
processes by which the results have been 
pl duced V1 cl ne rt no V wy 
means all due pel chietly due, t 
i@ new entions al devices that have 
een orig tec nd which Vv" Te nk 
iperative within the pe xd under consid 
eration Som | have proved most ef 
fer ve ] id bee 1 EXISTENCE ind hac 





previously, and som if more cent de 
velopment were nz to be appropr ed 
and employed, m the appropriation 
and employment of these facil ready 
to hand at the beginning of the last quar 
ter of a century the great progress in 
efficiency has largely resulted. This is in 
no wavy meant to ignore or belittle the 
aids to progress that have been found in 


be 


have actually originated and 


the devices and tices that may 





begun the helpful career since the AMER 
IAN MACHINIST beg s course, and 
which it has largely helped to make known 
to the trade and to stimulate the produ 
tion of 
Progres is 1e¢ come by chance but 
is the res f intelligent and persist 
i endeavor Shop conditions have — bec 
studied and shop opet ms have been 





: systen ed with most advantageous re 
sults Chey re quite gene! Vv « ducted 
ina more businesslike wav than formerly 
The old hat ) ul pha rd 1 
planned wavy of running a shop has been 
abandoned nd now every ng Ss r 

inged for an <ed after with system 


r¢ sponsibil 


ind 


unneces 





ations are planned to be avoided, and 
everything necessary to be done is a1 
ranged to be done at the best time, in 
the right way, with ;roper facilities and 
only by the right man; or at least these 


are becoming the dominant ideas in shop 


management 


SUBDIVISION OF WORK 
In a large and general way probably 


the most pronounced and pervading prin 


ciple of progress has been in the dividing 


up of the irk, the narrowing of the 


1; been tl sat oon +] aac coo tr eel 
dividual routine, the apportioning to eac 


ot that which he has been best ec pped 
o do his has applied throughout th 
entire range f rtusts employment 
from the highest to the wes Phe on 
man in the primitive shop knew everything 
hat was don r to be done knew hov 


OT to day s there ny m who fully fi 
either of these func ns. So far as th 
g and planning w done 1 th cle 
ne vas d P he |] d were 
rking No ve divide the t ne 
nd pl ling d providing entirely f 
e manipu on of the material, and bo 
re better don The further departu 
from the prin e ways which has beet 
st pronounced hese recent years | 
rrovided fot ( head worl 
ompared with the hand work of the 
trade The accountant and_ the provide 
nd distributes however designated, have 
risen to greater importance, and esp 
cially has been developed the function of 
fully planning all the work before its ex 
ecution 
THE DRAFTSMAN AND THE BLUEPRIN1 
The draftsman was never so important 
and never so numerously and _ profitably 
employed as now Phe advanced position 
of the drawing room and the draftsman 
perhaps tells the tale of progress as sug 
re stively as any other one thing \ shop 
f any e and standing to-day without 


s drawing office and its corps of drat 
men would be an anomaly, while a quartet 
f a century ago a solitary draftsman 
to a shop was the exception rather than 
the rule, and even he was often scantily 
employed. There has been remarkably 
tle cl ye im th ds and fac 
of the draft hn excep noone pat 1k 
but tl ] been on ft cnormou elp 
ind 11 ence he blueprint wa Dak I 
th se tl ings whic | rte if 4 ry 
TO, Was fre dy ) ( ind I 1 
ch nist id eng et b which S VE had 
not I nd employ nt S mw ersa 
¢ cul ( Oration OF the get 
( 1 1 Dit ( y] ] 1 ] 
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the efficiency of the general shop has been 
largely enhanced by the extended reach of 
the toolroom. 
THE STOCKROOM. 
Cl sely allied to the toolroom is now 


the stockroom, and indeed it is not so 


casy to draw a perfectly dividing line be 
Many of the tools of the 


tween them. 


shop, especially those most numerously 


and generally used, are produced in fac 
fitted for 
ture, rather than made in each shop for 


tories specially their manufac 


itself. Drills, taps, dies, reamers, milling 
cutters and similar tools are kept in stock 
by the toolroom, but Sset-ccrews, Cap 
screws, studs, nuts, keys, steady-pins and 


many special pieces, such as handles, col 
lars, bushings, it is found vastly profitable 
to have manufactured to order, and these 
are of course carried by the stockroom 
It is found that these 


stant 


articles require con- 


watching to maintain sufficient ac 
The articles carried in stock must 
the 


must fit 


curacy 
fit the 
Screws, for instance, 


places produced by tools. 


and studs 


the holes made by the taps, and so on, and 


this involves co-operation between tool 


room and stockroom, for it is sometimes 


the tool, home made or factory 


the 


whether 


made, and sometimes screw or other 
piece in the stockroom that is off size or 
inaccurate in some particular, so that it 
will not do for the and the 


stockroom to be unacquainted with each 


toolro¢ ym 


other. 
The fact ry 
plies for machine work enab!es the indi 


system of tools and sup- 


vidual shop to turn out an amount of 
work per capita vastly greater than a quar 
ter of a century ago. Even when allow 
ance is made for the labor of the factories 
in producing the stock articles, adding 
this to the labor of the shops which use 
still that 
the 


the supplies, it is found enor 


mous economies result from modern 
system, 
MATERIALS. 

There has been quite a change, and ap 
all for the better, in the materials 
which the has to do—a 
change which is still progressing. This 
change applies to both the material worked 
upon and to that of the tools and machines 
The first 
as been to provide material best adapted 


parently 


with machinist 


of the shop themselves. aim 


| 


to the purposes it is to serve in the com 


pleted machine or structure, but incident 


ally ease and facility in the shop opera 
tions upon the material have been pro 
moted, Wrought iron has experienced the 
fewest changes of any of the materials 


as to the condition in which it comes to 


the shop for manipulation, but from being 
the materials 


the most important of 


worked upon it has dropped away now 
Into comparative unimportance, so that we 
it little attention. 


The status of cast iron has apparently 


necd give 


little declined, but its position is still quite 
Of old. 


cast iron was simply cast iron. In the 


ditferent from what it once was 


shop there were usually known only cast 
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iron and hard cast iron, the latter being 
merely the designation for iron which it 
was found difficult or impossible to cut. 
Hard castings, 
rarely come to annoy the shopman except 


once too familiar, now 
when they are imperatively required for 
some special purpose. But there has been 
a differentiation and classification of cast 
iron to adapt it to different uses, and for 
whichever purpose it is destined the tron 
of that class is usually found so reliably 
and constantly alike that cutting tools and 
speeds of cutting may be adjusted to the 


work in hand with comparative certainty 


as to the results and as to the time em 
ployed. Sound castings also are much 
more generally the rule than once they 


were, and the losses of time through blow 
holes, sand patches, cores out of place 
and the like are greatly diminished. 

Steel in the olden time was used almost 
entirely for cutting tools, or more rarely 
for working purposes where extreme hard 


The tool 
the best 


ness was essential. steel we 


have is of we have 
had, but had in the 
| 


olden time was very respectable material 


course 


the 


now 


ever best we 


We have gained very much in the ability 
to produce reliable ste_1] for cutting tools, 


and steel which, if of the same make or 
brand, may be relied on to constantly 


have the same characteristics, and we have 
the 
ipulating and tempering steel for our sev 


learned much of best ways of man 
eral purposes, so that in the combiration 
of better steel and better knowledge and 
skill in treating it we show better results 


than ever 


The mild steel, which is the supreme 
material of the shops to-day, may be con 
sidered a thing new to the trade, and 


whose use has developed almost entirely 
within the last quarter of a century. It 
is a material which has the widest range 
of application and with a perfect facility 
of adaptation to every special use to which 
it may be applied. It is a delight to the 
mechanic to cut and work it. Its homo 
geneity and flawless solidity are a marvel 
which could be appreciated only by the 
workers of long ago, who knew only cast 


The 


almost absolute constancy of texture and 


iron and wrought iro.. to work on, 


density of this material has made the study 
of its manipulation a thing of great exact 


ness, and the rate at which the cutting of 


it can be accomplished has almost lost 
every element of uncertainty, so that the 
workers in it are provided with standards 
as to rates of pro‘uction which it is idle 
to kick against. The day of steel castings 
may be said to be only dawning as yet, 
but it 


of the uses of steel and of economic gains 


surely promises a wide extension 
accompanying 1t 


SMALL TOOLS, SCALES, MICROMETERS. 
We must not forget in our enumeration 
the small tools of the shop and the makers 
of them who have kept offering them to 
the worker with constant additions of re 
The 


line of manufacture 


and making of 


tools is a 


finement accuracy. 


these new 
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whose development has accompanied the 
growth of our shop practice. It is a curi- 
ous instance of cause and effect working 
together and retroacting to stimulate each 
other. Even the the word 
tool had to be extended. Some of 


the most important tools of the shop now 


meaning of 
has 
do no actual work. They make no chips 


and have no actual part in the shaping 


of any These tools all, or nearly 
all, have to do with the gaging or meas 
was a time, not 
tools of this 


piece. 


uring of work. There 


so far back, when all the 
class which the machinist used, except the 
two-foot rule, were made by the individual 
workman, squares, straight- 


kinds 


Calipers, 


edges an. gages of various were 


home-made and hand-made simply because 


they could not be bought. The making 
of these tools, and more particularly scales 
and micrometers, with the accuracy and 
refinement that have been imparted to 


them, has been a most powerful stimulant 


and aid. All the trade has, through the 
use of them, acquired a habit of precision 
With the ability to 
cut 


before undreamed of. 
and and 
shape, the with 
has come the demand from the planners 
work for 


measure, also to and 


gage 


metals minute accuracy 


supervisors of our con 
stantly higher 
We are now able, thanks to the facilities 


and 
standards of production 
provided for measuring and to our devel 
oped habit of accurate measuring, to pro- 
duce successive pieces practically alike 
As things which are precisely alike must 
fit or match in any place where any one 
of them will fit, out of this has come our 
entire system of so-called interchangeabil 
ity in manufacture, time 
wasted in trimming and fitting each in 
dividual piece is eliminated. 


and the once 


THE TWIST DRILL, 

The twist drill was already at work and 
had given most encouraging examples of 
what it could do when the AMERICAN Ma- 
CHINIST was born, but it was far enough 
from having attained to proper apprecia 
and drill 
practice as we now know it may be said 


tion full employment. Twist 
to have only just begun to be developed. 
The drill was in a way waiting for some 
of its Drill 
chucks had to be numerously invented and 


necessary accompaniments. 


sifted out and improved. The twist drill 


grinder also had to make its way. At 
first the old machinist undertook to grind 
drills by hand as he had been 
for centuries the old flat drill, 
but this was not giving the new drill a 
drill 


his twist 
grinding 


fair chance, and when the twist 
grinders began to appear they soon demon 
their in the enhanced 


strated necessity 


efficiency and prolonged life of the indi 


vidual drill, It is a rather significant 
thing that the first power-driven tool 
shown in the AMERICAN MACHINIST was 


a twist drill grinder. The machine then 


shown would probably not hold shop room 


anywhere to-day, as it was without any 


of the features that later were developed 


in this line of tools. It simply assured 




















November 6, 1902. 


the grinding of the two lips alike with 
out any clearance, which had to be after 
wards done by hand. There was also re 
quired for it a separate bushing for each 
size of drill ground. Of the later drill 
grinders which appeared and which have 
been so frequently illustrated in these col 
umns, 1t would be invidious to speak, but 
they soon completely solved the = drill 
grinding problem, and the numbers in 
are still sold 


which they have been a 
sufficiently attest their value to the trade. 
The drill was only completely satisfac 
tory when the drill chuck and the grinder 


were also satisfactory as its adjuncts, and 
only as these latter have found place has 


the drill itself been fully and properly 


employed. As the drill demanded the 


drill chuck and the grinder, so it d 


t 
veloped the jig, and only with the modern 
twi-t drill would the modern jig be pos 
sible The drill therefore can never be 
considered by itself alone in computing its 
value in modern shop practice. The drill 
chuck and the grinder, the jig and the 
accurate drill press, all co operate and ar¢ 
interdependent. 
THE TOOL GRINDER 

The tool grinder was shown on the 
first page of the AMERICAN MACHINIST at 
once upon its practical completion and 
when first offered to the trade Its pub 
lication was in the issue of August 13, 
1887, fifteen years ago, and the date may 
be considered a memorable one to the 
trade, as the machine and the change of 
practice which it inaugurated were both 
most epochal and revolutionary. We all 
know, but it is still difficult to realize, 
how loose had been the practice as to the 
shapes of cutting tools, the most impor 
tant detail of practice, it would seem, 
where the making of chips was the prin 
cipal business. For every tool there is of 
course a best shape. This best shape was 
practically never attained, and certainly 
never maintained under the old “system” 
of individual and irresponsible grinding 
It was the universal custom for every 
man to grind and regrind every cutting 
tool he used as long as it lasted, according 
to his own idea of what was best. The 
idea of the man may have been far from 
f the tool as 


correct at the first grinding « 
it came from the blacksmith, and if. his 
idea, such as it was, was carried out in 
this first grinding, the idea was gradually 
compromised upon the successive regrind 
ings. The old tools upon any latheman’s 
board, for instance, almost invariably 
showed different and always more disa¢ 


vantageous shapes as compared with his 


own new too!s 


\s a mechanical invention the to 
grinder was a daring on Phe difti \ 
of accomplishing what it was proposed 
for it to do must have seemed insut 
mountable to any ordinary machine de 


signer, and the ultima 


tool 





grinder that could perform so intri 


cate and exacting a task so satisfactorily 
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was an inventive feat whose magnituds 
can scarcely be exaggerated. 

The advent of the machine was a gift 
to the trade of great possibilities of in 
creased facility in che cutting of metals 
It enabled the systematic investigators of 
the details of machine shop practice t 
experimentally determine the best shapes 
for the cutting tools of the different ma 
chines and for the different operations of 
the different machines, and these shapes 
being determined, the grinder would un 
erringly reproduce them. It added to the 
effective working time of the indi 
workman all, or nearly all, that he had 
previously given to the grinding and re 
grinding of his tools, and, what 1s of 
greater importance, it insisted upon his 
constantly using the most effective shapx 
for his cutting tool. It also promoted the 
habit of using the tools with sharper edges 
by always providing reground tools ready 
to the hand 

IMPROVEMENTS OF STANDARD MACHINI 

rOOLs 

It is not at all necessary, and we will no 
here attempt, to speak in detail of the 
improvements that have been made in a 
quarter of a century in the established 
tools of the shop—lathes, planers, drills, 
shapers and the others. These tools have 
been running constantly in all the shoys, 
and from time to time one and anotl er 
has suggested this thing and that, and 
these as they have been approved by suc 
cessful practice have foun’ embodiment 
in the designs of the builders. The sole 
ultimate function of these machines is tne 
cutting of metal, the making of chips, and 
the machine has been studied in its rela 
tion to its cutting tool. They generally 
have been made stiffer and stronger, with 
larger and better disposed wearing sur 
faces and with greater attention to the 
materials einp'oyed and to the haréness 
or other effective condition of the mate 
rial. The drives have almost universa’ly 
been made stronger; there has been a 
cereful study of feeds and speeds, and 
gearing and other driving mechanisms 
have been provided for securing as nvarly 
as possible the best cutting conditions 
Besides making the machine tools stiffer 
and stronger and of wider range of adapt 
ability, they have been made distinctly 


handier for the workman. The movements 


of adjustment which requit frequent 
manip n ive cen ny ide CCE 1) 
nd as easy of oper: nas possible Phe 
: d rd ol p upo tii m 
chines, or of the sults which good work 
manship cure d 
tinctly advanced e mac ( ’ 
r normal 1 enit g ntee greater 


det ) \ 1e1 ive « nbined 
7 1 
portal S S e the difference 
retwee ( 1 t Ss proe d 
1 S| 1 
( \ nd | clit Ga twenty f1\ VE 
} 
LO px BF S I Vii vet pes of 





rHE MILLING MACHINI 


Perhaps no other of the fully established 
machines of the shop has found increased 
and diveisified and, it needs not to be said, 
protitable employment to the same extent 


nachin It has usurped 


to itself the entire machining of vast quan 


tities of work for which only the planer, 
the shaper, slotter or me other old tool 
W ld ( e been employed It ha 
been developed in various shapes end com 
bination nd mad 1 large sizes and 
i ( ‘ f cutting It 
not content even with tl but attack 
with advantage in portable designs plan 

d other irtaces on the largest piecs 
that require to b ined Phe cutters 

d in the milling machine have been 
developed simultu lv with the machine 
itself, and have | ! istonishingly efh 
cient and lasting, and tl vork produced 
is capable of tl 1 t minute accuracy 
is Ci I })« and perfection 
OT Ssurtace ron tandi Y il the old shop 

» often solitary spec ns of their cla 
In many shops they now outnumber any 

y 1 cl ? 

1H \THI 

In no machine tool probably has ther 
beer in twenty-five \ rs uch a constant 
growth and, in the total, such a marvelou 
deve yd he turret lathe and the 
screw machine, and no other tool has led 
the way to such radical changes and to 


nereased productivity in) machine 
shop practice It mav be said to be of 
all others the great labor-saving tool of 
the shop lhe turret principle was not 
new a quarter of a century ago, but all 
the possibilities of its application had yet 
to grow out of it. In an early issue of this 
paper was shown a machine for bolt cut 
ting with a set of dies for the different 
\ crude 


turret lathe appeared in the advertising 


sizes of bolts ranged around it 


page of the second or third issue. Thx 
form of the turre the best manner of 
holding its tools. and also most of the 
tools themselves, it ‘ops and gages, the 
changes of speeds and feeds and the re 


versals of rotation, with the various move 





ments of transverse or auxiliary tools in 


combination were added until the machine 


he mechanical 
wond ft d natic feat 
ure began t Dp ! n their « mopletene 
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few pieces of a kind are produced at a 
time. To many mechanics the ponderous 
turret lathe is one of the most grotesque 
tools of the shop, but the work that it 
turns out is not ofien laughed at for either 
its quality or its auantity. The flat turret 
lathe, too, has been constantly improved 
and persistently pushed by one who has 
thoroughly believed in it until the 
trade also believes in it and employs it. 
There are other turret lathes too numer- 
ous to mention in constant use in practical- 
ly all the shops, and no tool is now more 
indispensable for cheap and rapid _ pro- 
duction. 
THE GRINDING MACHINE. 

The grinding machine is the newest of 
the now established tools of the machine 
shop, and its use involves the most radi- 
cal departure from the old practices. The 
beginning of the grinding machine as now 
employed did not long precede the estab 
lishment of the AMERICAN MACHINIsT and 
its growth and development, and espe 
cially the establishment of the general 
practice of finishing machine parts by ma 
chine grinding is nearly coincident with 
the life of the paper. The gain to the 
machinist by the use of the grinding ma 
chine is twofold. The surface produced 
is vastly superior for nearly every pur 
pose to the surfaces produced by the cut 
ting tool of the machine or by the hand 
of the filer. The minute accuracy of di 
mension and precision of shape -ecured tn 
the final process is something that would 
have been impossible and which was never 
A third 
result in most cases is also the reduction 
The man 


attempted by the older methods. 


of the total cost of production 
operating the lathe, planer, shaper, miller 
or other tool, who does the machining of 
the piece preliminary to the grinding, is 
relieved to a certain extent of responsi 
bility, and he can give his attention and 
devote his energies more to the rapidity 
and less to the finish of his work. The 
finishing cut otherwise imperative is usu 
ally made superfluous by the subsequent 
grinding process. The minute measuring 
or gaging which comes at the last is done 
by one man instead of by several men, so 
that his constant exercise of extra care 
makes him expert and reliable. The grind 
ing machine in many lines of work may 
supersede the cutting tool entirely, in 
which case the economy of it is self-evi- 
dent. 
COMBINATION TOOLS FOR HEAVY WORK AND 
ASSEMBLING 

Some of the changes in machine shop 
practice in recent years have been the out 
growth of necessity rather than the result 
of the planning of economical methods, 
but economy of time or labor has gener 
ally resulted. The necessity which has 
led to changes of this character has chiefly 
resulted from the increase in the sizes of 
engines, dynamos and other machines pro 
duced in the shop, and in the weight and 
dimensions of the constituent parts. The 


marine engine and the railway power 
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house especially keep calling for larger 
and heavier work. This has quite gener- 
ally led to a change in the mode of ma- 
chining the pieces, so that where it was 
the old practice to move the piece past 
the fixed cutting tool on the planer, the 
big lathe or the boring mill, the similar 
but larger piece is now held stationary 
and the tool is made to traverse it. The 
tools resulting for this purpose, while still 
formidable, are generally lighter and more 
easily and quickly handled for any speci- 
fied job of machining. These adaptable 
tools, often of a combination character, 
doing equally well drilling, boring and 
milling if nothing more, are usually sta 
tionary in the shop, but tools of the same 
character are often also portable and are 
used not only around the shop but also 
are sent out and do good service in the 
work of erecting the big engines and ma 
chines of the day. In the erection of the 
large engines of the modern power-hous« 
it is quite general practice to do in the act 
of erection some of the work which it 


would once have been necessary to do in 


the shop, and to do this work the special 
tools are provided and the power to drive 
them. Thus the flywheel, when finally 


put together on its shaft in place, requires 
a number of large rivets through the rim, 
and the holes for these are bored and 
reamed by a machine movable alongside, 
and a hydraulic press is also at hand t 
foree in the pins and rivet them over, and 
then the surplus is also machined off in 
place. Other operations of this general 
character are also provided tor to be done 
once for all at the last with a consider 
able saving of labor in handling and of 
time in waiting in the shop for the suc 
cession of operations. 
rOOTHED-GEAR PRACTICI 

From the strictly mechanical standpoint 
one of the most striking departures with 
in the last twenty-five years has been in 
the making of toothed gears, or, more 
specifically, in the perfect shaping of the 
gear teeth. The perfection in the pro- 
duction of gears and their satisfactory 
working has retroacted upon the designers 
of machinery and has led to the more 
general employment of gearing in machine 
construction with most satisfactory results. 
The making of bevel gears had always 
been a problem for the mechanic, no means 
having been devised for more than ap 
proximately shaping them by machine cut- 
ting, leaving them to be finished by hand 
filing, The Corliss bevel gear cutter ex 
hibited at the Philadelphia Centennial Ex 
hibition, ‘n 1876, may have been the pro- 
vocative to Hugo Bilgram to produce his 
bevel gear cutter. This machine was illus 
trated in these columns in 1885, but it had 
been in successful use for a considerable 
time before that. It makes a practically 
perfect bevel gear tooth entirely by ma- 
chine action, or in fact it so solves the 
problem of bevel gear production that 
bevel gears are produced as_ satisfactory 


and running as smoothly as spur gears 
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An important function of this machine 
has been in the production of correct pat- 
terns for cast gears, and in this way it 
has exerted a powerful influence for im- 
provement in gear practice and has .d- 
vanced the general standard of ideas as 
to what should be acctertable in gearing. 
The Fellows gear shaper, which appeared 
in 1897, was another decidedly original ¢ce- 
parture in gear cutting curiously related 
to and properly following the Bilgram 
b vel gear cutter, It is properly a new 
system of gear generating, as the cutter 
itself is a machine product. The results 
of this device have proved as satisfactory 
in their line as did those of the Bilgram 
machine, and have been helpful to the 
advance in general gear practice. Others 
have made special studies of worm gear 
ing and helical gearing in general, show 
ing iis economy of operation when cor 
rectiy constructed and providing the ways 
and means for such construction. Worm 
gearing has been employed in elevator ser 
vice, in machine drives and elsewhere, 
thereby in most instances greatly implify- 
ing the design, reducing the cost of con- 
struction and saving power in operation. 
PNEUMATIC TOOLS. 

Among the shop appliances which may 
be said to be almost entirely new within 
the life period of the AMERICAN MACHIN 
Ist is the entire line of pneumatic tools 
There is of course not the slightest nov 
elty in the compressing of air or in the use 
of the power developed in its re-expan 
sion, but the tools which make the applica 
tion of the power to shop purposes are 
practically all new, and the habit of using 
them is of still later date and is ‘n the 
full swing of development at the present 
time. Perhaps the most general shop use 
of compressed air is for direct hoisting 
The hoist 


suspended from a jib crane or with a trol- 


over individual machine tools. 


ley traversing a line of overhead rail and 
transferring heavy pieces of work from 
one machine to another or to or from 
floor or bench as required, is now a 
familiar and highly appreciated feature ‘n 
every leading shop. It is a great con 
venience also on the erecting floor and 
elsewhere. The pneumatic drive is also 
frequently used for portable tools, but this 
special field belongs now rather to the 
electric motor, It is no small convenience 
to have a jet of air at hand merely for 
blowing away the dust from the work 
when requied, and we find it now fre 
quently so use*. The air jet is a frequent 
adjunct of the upright drill and other ma 
chines where cast iron dust abounds and 
where it is often imperative to remove it. 
The pneumatic hammer, the chipper, the 
riveter and the portable pneumatic drill 
are tools which have done much to quicken 
the doing of work for which hand labor 
ha_ heretofore been the sole reliance, The 
pneumatic tool is perhaps of more value 
outside of the shop than in, or for the 
erection of work more than for the pre 


liminary construction, but wherever used 
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its usefulness and value are attested by the 


rapid extension of its employment 
ELECTRICITY 

It is scarcely necessary to speak of thi 
advent of electricity in the modern shop, 
as it has such a way of speaking for it 
self. It is nothing if not self-assertive 
It has electrified the trade. It has quick 
ened and_ facilitated innumerable shop 
operations and holds itself ready to do al 
most anything that is to be done. It gives 
the machinist a better light to work by 
than he has ever had before, and it is the 
ideal means of driving his machines. It 
animates the traveling crane and renders 
the line shaft superfluous. It drives any 
machine of the shop as it was never driven 
before, and the machine may be placed in 
absolutely any position which other cir 
cumstances may make most convenient. It 
ignores rectangular lines, and whatever it 
is asked to drive requires no lining up, 
no leveling or plumbing, no measuring of 
distances from anything else. It 1s not 
embarrassed in the least by the size of 
any job, from the largest to the smallest 
It will drive the biggest machine or the 
entire shop of any size, or it may be em 
bodied in the design of a machine for any 
minute details of movement that would 
otherwise require intricate trains of 
mechanism 

PRESS WORK 

In the last tew years the use of thi 
powei-driven or hydraulic press has rapid 
ly increased. The press and its work ar 
unique in one respect, as it is the only 
machine and its operation involves thx 
only process in which, after the material 
is once cut from the sheet or bar, ther 
is no making of chips. The press, as such 
does neither cutting nor abrading It 
usually a more or less costly machine and 
the preparation of dies tor it is often 
among the most costly work of the trad 
but when in successful operation the sav 
ing of labor in its product is enormous 
Articles quits elaborate are often numer 
ously produced by press work which could 
not be made by the usual cutting processes 
for one hundred or even one thousand 
times the cost Phe press, by reason ot 
its rapidity of production and the mani 
folding of its product, belongs to the fac 
tory rather than to the machine shop; 
but even when in the factory it is so often 
employed in producing parts which art 
ultimately used in the shop that it has to 
be reckoned with as a quickener cnd 
cheapener of shop production 

SPECIAL AUTOMATIC TOOLS 

Besides the constia.t improving of all 
the standard tools of the shop there has 
been going on at the same time the de 
signing of special tools for specific opera 
tions requiring frequent repetition in the 
individual shops. Many of these tool nev 
er come to the knowledge of the general 
mechanical public. It is quite frequently 
found possible and practicable to prepare a 


machine with entirely aut 


omatie devices 
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for the doing of some operation which has 





before demanded skilled labor Che auto 
matic tool, where it finds employment, has 


ag ft fixing the time 


the double ad 
for a given job and also of enabling it t 
be looked after by a cheaper man, or, it 
he attends to two or more. by a fraction 
of aman. Some of these tools operate in 


the end to drive a job out of the shop and 


make a factory job of it. One thing after 
nother which is been the machinist’s 
job to make he now gets as “supplies, 


and all as the result ultimately of his own 


pushing ingenuity. We need only specify 
in this connection 1 
special automatic machinery employed 


t 


le manufacture of brass valve 
LUBRICATING AND ANTI-FRICTION DEVI 
In the progress of the last twenty-five 


years we have attained to a more adequate 


appreciation of the function of the lubri 


to the lubrication of the working parts of 
machines, both the machines built in the 


shop and the machine tools of the shop. 


and in the same line has been the develop 


ment and application of anti-friction de 
vices, such as roller bearings and. bal 
bearings, which ignore lubrication or ren 
der it supertluous. It is now recognized 
i t ha t alway CCl that the wt 


cant, where the roller principle is not em 
ployed, Is re illy 
tial part, of any running machine, and thx 


lubricant which was formerly applied spar 


, ; : 
ingly or intermittently is now supplied 
sufheient quantit usually constantly ane 
automatically and with mechar guar 
ntec th " irface which require 

1 | ] ‘ | 1 ’ 
shall recelve ihe 11 ] t W ch they 
ire entitled. If in these days it ever leal 

' | 
out that anv pa fany engine lachine 
s not pl ) ly ul 4 Tec | St ind i 
repre ic] Yo 1 thre le Orne th con 


structor or the operator 
The application of anti-friction devi 
involved no new principles, but it still wa 


waiting for the invention of details of con 


struction or application, which latterly 
have been 1 tly supplied Che genera 


adoption of the ball bearing was only ren 
dered possible by the invention of t 
chinery which now produces the balls with 
such accuracy, and this machinery als 
was waiting more or less tor the merchant 
able production of suitable material for 
he balls. Many detail 


satisfactory application of the roller beat 


‘ 
t 


required in. the 


ing also have been supplied in recent vears 
and now we may be said to be mechani 


cally coming into an anti-friction ag 


These things—the automatic or constant 
lubrication of machinery in general and 


the embodiment of anti-fri 


the designs of machinery—have not cheap 
ened appreciably the production of the 
machines they have had to do with, but 


they have increased their value quite ma 


terially as agencies in the application of 
power, which is a phase of economy as 
valuable as any Phe lubricating habit has 


ISss 
ot course gre Vil ( ed < possible lor 
vevitv of macl n M \ may me 
be an advantage 1 11 while 
they ist cert nly ir¢ | re ci iply iri 
satisfactorily operated 

GENERAL SHOP CON] N 
7 ke ‘ ‘ iris ! 
<| p progres t \ enumerated 
thre one genera d ( ) cing 1 
< ld me b vel ‘ The ive 
cone n of tl » it I t the 
ng groun d genet plat will | 
found to have decidedly rroved, New 
shops ve beet me of which hav 
rved eX t \ ther ine 
( ( I ( ly Lr 
] Old shops have bee 1 ilt or re 
nodeled rT hoa view 
nere g 1 | ( nen il 
facil he move 
met of the wor i s throug] 
the shop. Shop re hahte ind roomier 
nd el 1 been paid to ventilation 
and to the ecuring of a table tempera 
ture at all seasons. Artificial lighting whet 
ind eC! equures ‘ now to lx 
properly ended t | ties are pre 
vided for toring material where they 
wil tt \ 1 hey can b 
‘ oO ( WOVITIE al 
he finished w S] ss which have been 
Col | | ead of tt 
ird, « i d go ng ( v 0d old 
\ ( I ! eleva 
of the general standard by dropping out 
tf ©N ( 
\l ( { me of tl 
nk« that have ll worked to 
( and quicken 
of our method nd the augmenting 
f our output no meration evidently 
tar trom complete and tactory, as, for 
nstance, we have ept rselves entirely 
within the mac! hoy nd have not 
even looked into tl foundry, the black 
mit iop or « ere to find in all 
Ccomn 1 rat Wp ( I progress, wi 
are inclined to remat hat it 1s no won 
caer t ( marked an 
advance in our pt nd in its result 
Che wonder would indeed have been if the 
results had 1 t a the causes, There 
miav Ty Vi nelined to 


that we might have been « xpected to have 


done even more than we actually have 
The e tl ing ] ¢ net ! nv of tl 
by chance, but f a constant 
alertness in the search for opportunity and 
instant reading to appropriate it rh 
thinks ind ‘ ve been many 
nd their wo I] ld The worl 
is by means « eted, but is to-da 
n f swing d flying te 
f record tl we 1 ie full a 
tomed torce 1 till driving us, and this 
with our. alread ired momenttm 
must continue to carry u forward t 
ccomp!] mer f re nore wW 
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derful and beneficent 
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Twenty-five years, the life of the AMER 


MACHINIST—a 


ICAN 


one-half of its readers well remember. 


Multiply 
covers the time in which practically all the 


this by 4, or 5 at most, and it 
sub 


de- 


accom 


work accomplished by mechanics, to 
forces and mechanical 


stitute natural 


for manual la has been 


vices 
plished. 

the 
substitute 


Watt's 


mechanical 


Before Jame time steam 


engine was a for 


horses. Neither the water wheel nor wind 
mill could pump the water from the mines. 
the 


wheel was in 


too 


The water wrong place 
th The 


windmill ground grain and pumped water ; 


and windmill uncertain. 


the water wheel cut logs into planks and 
boards and drove some cotton and woolen 
mulls, but aside from these uses the me 
chanical work done was insignificant 

Che steam engine put power into the 
hands of anyone who could pay for it, and 
put it where it was wanted. The world 
was open to inventors and the inventors 


were there, but they had to battle against 


W ho belie, ( d, as 


the prejudice of those 
many believe to this day, that machinery 
of the mouths of the 


the 


takes the bread out 


working men; and, too, inventors 


lacked tools and capital and the confidence 


of the money men, and yet it would be 
hard to say that the percentage of prog 
ress has been any greater in the last 
twenty-five years than in the first. In the 


first quarter men had to invent and make 


everything. In the last quarter we have 


had everything to do with—tools, capital 


and confidence—and our work has been 
to improve and enlarge. 
ANTIQUITY OF NEW THINGS 


When we take the trouble to think back 


we will find that most of our new 
things are more than twenty-five years 
old The great progress has been made 
in the line of electrical achievements, and 
in this the mechanics are entitled to as 
much credit as the scientists and elec 
tricians; but in this line nearly everything 
dates back of the quarter of a century. 
The electric telegraph, telephone, light 
and the street car service have been de 
veloped, but all are older, which leaves 
the X-ray, carborundum and the wireless 


telegraph as about the only new things in 
that line, the turbine engine the only new 
thing in engines, and in machine tools the 
number of little things cute and valuable 
are almost numberless; but of marked de 


partures or striking originals for universal 


use, I do not recall one, and vet the field 


period one-third or 


PROF. SWEET 


for machine development is as great to 

day as ever. 
IMPROVEMENTS TO COME. 

If the tool 


could fully grasp the revolution that is to 


machine builder of to-day 


come over the trade within the next quar- 


ter of a century it would be a revelation 


what it 1s 
all the 


made and 


yet a glimmer of 
While 
ll be 


built primarily to do 


to him, and 


to be can be dimly seen. 


standard machines will st 


used, they will be 
the convenience 


that 


work rather than to suit 
of the 
they will still be easier for the operator to 


handle 
to find 


and so impré ved 


operator, 


Instead of the designers studying 


out where they can take out a 


have the machine 


to find 


pound of iren and not 


weakened, they will study where 


they can put in another hundred and make 
li pay in the more and better work the ma 
revolutionize the 


the 


chine will do. They will 


drive and feed mechanisms so work 


men can get the best of both without exer 


tion, and they must to a large extent make 


the machines” self-contained and _ true, 


wherever they may be set and on what 


ever they set, for many of the machines 
are to go to the work and not the work to 
the machines 

Great industries great 


be 


largely employed, because then there will 


permit of quan 


tities. Special machines will more 


be pieces enough of one kind to keep one 
or more machines employed at a few oper 
ations or a single one, and there will be 
far less idle capital in long machines do 


ing short work and larger ones doing 
small work. When there is enough of a 
kind the automatic machine will do the 


work, and inconsistent demands from in 


considerate workmen may in many cases 
develop automatic machines before even 
economy justifies their existence. 


PHE COURSE OF PROGRESS 


\bout the time the AMERICAN MACHIN 
Ist began to make itself known machine 
tool builders began to advertise their new 
lathes, the 
they had been laughing at the English tool 
they made 


heavy pattern exactly thing 


builders about, and a_ thing 


more prominent in their advertisements 


than in the machines themselves; for as a 
matter of fact they were only a little less 
ridiculous than those they had been mak- 
ing before, and so it has gone on, each 
little better 


very little thought being expended to de- 


one just a than the others, 


termine where the iron would do the most 
good. 


No one (or few) seemed to dare to 
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make a lathe 
right all at 
First it 
pattern heavy lathe,” 
then someone thought M 


to makethe main bear 


once, 


Was “new 


ing larger and longer and advertised the 


fact; the next man followed, doing the best 


thing he could by making it larger, and 


the worst thing he could do at the same 
time—by making it longer. In the next 
twenty-five, or it may be only ten years 
someone will have the courage to make 


his lathe main bearings 6 inches big and 
6 inches short 

Thirty years ago the fallacy of attempt 
ing to make rigid lathe, planer and engine 


] 


the side plate and cross girdel 


plan was pointed out, and at 


beds by 
the same 
time the advantage of the box form and 
of resting upon three points was set forth 
Someone is adopt 


Also the advantage of one “V” 


daring to these ideas 


now and 
one flat over two “V” guides, which idea 
some lathe builders have now adopted. The 
importance of having a positive feed to a 
milling machine—equal to the importance 
of a rigid machine—was also pointed out. 


We 


milling machines 


just began to hear of geared-feed 


DARING TO DO 


makes the milling ma 


When 


chine with a spindle as large as the cutter 


someone 


it is to drive, and a gear in proportion, 
and a cutter supported close up to its 
sides; or a traversing machine for carry 


ing end mills with a 12-inch spindle and a 


12-inch inserted tooth cutter with blades 
made of 1'4-inch steel, it will begin to look 
like the milling machine doing the work 


None the builder of 
national reputation can make bold depar 
The 


maker forgets that the way the other man 


of the planer. but 


tures and sell the machines average 
made his reputation was exactly by these 
bold 
and high prices 

The 


into existence on about this plan; 


departures, superior workmanship 


] 


AMERICAN MACHINIST itself came 
it dared 
to do and succeeded. The leading publica 
the 


gospel of the mechanics for nearly 


tion at time and which had been the 


a third 
of a century was but the advertising medi 
um of the attorney, as have been 
The AmertcaAn Ma 
different basis. It 
“Chordal” letters 


which other papers had refused. It dared 


patent 
other publications 


CHINIST started on a 


dared to publish the 
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to say in its editorials what it thought 
worth while, regardless of patents or ad 
vertising 

The AMERICAN MACHINIST not only 
found the standard machine tools (though 
in feeble health), but it found the begin 
ning of milling machines, boring mills, 
the turret lathe, the automatic screw ma 
chine, punching and draw presses, emery 


wheels, and the beginning of grinding ma 


chines and standard gages growing into an 
industry 

The milling machine has grown or begun 
to grow; the boring mill aspires to 60 
feet, which is likely the limit; the turret 
lathe has grown fastest of all, but as it is 
in the direction of taking the tool to the 
work and not the work to the tool, the 
limit may not have been reached. Punch 
ing and drawing presses seem to find no 
limit. 


To show the progress in grinding, the 


12 


pistonrod of the first Strai 


hes in diameter by 18 inches long, 


> engine, 
11g inc 
Was sent east to be ground and cost $10; 
to-day the same concern would, I fancy, 
be glad to contract lots at 10 cents apiec¢ 

Standard gages, micrometers and meas 
uring machines, though not universal, are 
generally appreciated. Automatic machines 
almost in infinite variety; multiple spindle 


1 1 
] t 


lathes; drills and milling machines, cu 
ting and fluting in groups rather than 
singly; ball and roller bearings, perfected 
at least to a commercial success—the AM 
ERICAN MACHINIST has seen these changes 
come about and helped to make them 

Better material to work and a new metal 
for cutting-tools are bound to force the 
adoption of a different class of machine 
tools, The best results cannot be obtained 
without rigid machines and positive driv 
ing power at high speed, and this may lead 
machine-tool builders to a consciousness 
of the probable fact that if the piece op 
erated upon and the tool were absolutely 
rigid the cutting edge that would stand 
at all would stand indefinitely ; or that the 
more nearly absolutely rigid the tool and 
the work are, the greater the endurance 
f the cutting eda 

The AMERICAN MACHINIsT started with 
a broader field—steam engines, railroad 
machinery and other branches besides ma- 
chine tools; to-day it is tools, where they 
are made and their uses \s the origin 
ators of the AMERICAN Macuinist have 
passed away, so must our cherished tools 
The reciprocating engine may give way 
th 


to the rotary, e s 
gas engine, the locomotive to the trolley, 


ut the machine tool will go on forever 


f, and the doers of it are apt to receive 
scant consideration. Never despise, how 
11 


ever, the maker of the small paragraph in 


a dire emergency to fill the corner of a 
page. Some of the quickest work of the 
editor is often done in those corners, and 
no wonder that it does not always match 


what pre cedes it 
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Echoes from the Oil Country. 


EARLY EXPERIENCES 
Away back in the ¢ 
a boy made his first 
1 . 1 
shop lo say he Wa 


be putting it mild 


( 


quite sate 1n aving 
yvrecnel tl il any otl 
tackled a sl Pp, at le 
the country Perhaps 
things made sucl 1 
Was there ever ivi 
and wondert n tl 
ook the on off S 
a ithe Of cours | 


on it, “Lathe and Mi 
\lorse 


showed that the shop 


in the use of names, but 
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have a plain, practical demonstration of 
the effect of angles and of setting, can get 
several useful points from a hand tool. 
After having a tool first refuse to cut, it 
it likely to grab hard and roll over and 
break a chunk out and give the wrist quite 
a twist at the same time, or it will gouge 
in when the rest is too far away, and per- 
haps bring the handle to rest under the 
chin. Perhaps it may jam in between the 
rest and the work and either spring the 
When 


trying to feed it along the outside nicely 


arbor or flip it out of the centers. 


it may take a notion to see how quickly 
it can get to the other end of the piece, 
and in doing it leave a coarse streak that 
looks like the beginning of a thread cut 
with a harrow tooth. These peculiarities 
of the hand tool are all very amusing (to 
the men and the other boys), and of great 
interest to the boy, if it were not for the 
horrid who wants re- 


visits of that man 


sults. He wants pieces to build engines 
with. The boy must do more than absorb 
wisdom. An equivalent must be shelled 


out at the same time, or the opportunity 
to absorb was likely to be suddenly abbre- 
viated. 

Polishing the sides of nuts was another 
job just a litthe worse than facing them 
Imagine taking a keg of 5¢-inch hexagon 
nuts, hot pressed, and facing both sides 
and chamfering one side, then giving the 
chamfer and one side a water cut that 
must be entirely free from scratches. Be 
tween the time of first facing and the water 
cuts, the nuts were dropped on to rods 
that filled the holes and ground up and 
polished on the sides. The sides of those 
nuts had to be kept true and the proper 
angle with one another. You can imagine 
the delight with which cold pressed nuts 
were received by the boy on this job 

It was a great day when he was given 
a real lathe, one with clutches overhead; 
that 
short threads made a noise like 
that 


had a fashion of going to pieces. It 


when cutting 
a thresh 


regular claw clutches 


ing machine, and once in a while 

was 
a nice trick to know just when to throw 
out, so that the lathe would stop without 
running the tool up against the center and 
breaking the point off, and just as nice a 
one to be able to stop without see-sawing 
back and forth for a while. 

Trying to help the lathe stop at just the 
right place gave the back gears a chance 
to put the machinist’s trade-mark on one 
“You 
good machinist until you get at least one 
He had heard 


that when he first started in, and has heard 


of the boy’s fingers. won't be a 


finger off or chewed up.” 


it many times since. 

Not having been raised in a mechanical 
atmosphere, it seemed necessary to this 
boy that he improve every chance to learn, 
and he was always ready to ask questions. 
It was not long until he began to find that 
the answers coming from different men 
did not agree, and he began to look around 
7 he 


Scientific American was recommended to 


for something that would be settled. 


AMERICAN MACHINIST 

him, but it had too much general science 
and too little shop knowledge. A book 
that he put $2.50 into (and that is a large 
amount of money to a boy who is paying 
his way on 50 cents a day) proved to be 
a sort of general receipt book of little 
value. Only 
knowledge without knowing where to get 
it or what value to place on the informa- 
the around 


those who have needed 


tion as gathered from men 
him, can appreciate the satisfaction with 
which the boy began to see copies of a 
new paper and hear the men talk of it. 
This boy was, mechanically, quite young 
when the AMERICAN MACHINIsT began to 
make its appearance, and the things that 
appeared there seemed to come with more 
force than when told by the nen. 

When “Extracts Chordal’s Let 
began to appear, it began to dawn 


from 
ters” 
on him that the shops around him were 
just such shops as the paper was telling 
of, and things that could be done in them 
could be done in these shops, too, because 
Chordal was surely writing of some of the 
had had 


some of the very men—didn't have to g 


shops he been in, and he seen 


very far either 

“Here, lad, you are always ready for 
something new; grind in the valves on 
this pump on the water end.” The boy 


was given some ground glass. The valves 
and seat were badly rusted and progress 
was slow. 

“If you would get some sand and uss 
water you'd get along better.” That was 
Aleck. 

“Nothing but oil and emery is any good 
This was Jake. 


“Not any use of wasting time that way; 
they should be taken out and faced before 


on that.” 


trying to grind them.” Dan was pass 
ing by. 
“Just a waste fooling with them; they 


would hammer to a good seat in a short 
time.”” Scotty had worked in a job shop. 

“It takes experience and judgment to do 
such a job, and I think the foreman made 
a mistake in putting you at it,” and Sam 
passed on to the blacksmith shop. 

“You must put your weight on it and 
turn both The illustration Billy 


gave of his meaning was a big help. 


ways.” 


“If you will keep at it and not stop to 
listen to everyone that comes along you 
you should have 
Pat 


may get done some time; 


a mind of your own.” was one to 
look up to with respect. 

“Gee, wouldn't I hate to have to pay for 
that job!” Charley was only a cub though, 
and didn’t count for much. 

A man was put on to help finally, and 
the air began to be filled with specuiation 
as to who knew enough to set the valve 
on the steam end, which was well known 
to be an operation shrouded in so much 
that it took a man with much 
ability and previous experience to perform 
The first man that tried it 


the 


mystery 


it successfully. 
failed: 


run by jumps. 


the second one made pump 


The third man knew how 
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all right enough, but didn’t care to explain 
it to anyone. 

Of course, several who hadn’t a chance 
to try it knew just how to do it, but some 
how their disp tes among themselves as 
to how to go about it did not give much 
light on the subject. Although the boy 
felt the need of light and tried hard t 
get it, the ideas he gathered were very 
far from correct. 

Perhaps you think these things hap 
pened in some little, out-of-the way shop, 
The 
shop was a large and successful one, and 
by all odds the best one in that section, 
and the men were better than the average, 


away behind the times, but not so. 


so far as being well informed was con- 
cerned. At that time it was not the easy 
thing to get good and reliable information 
on all branches of the trade as it is to-day. 
“You shouldn't 
doesn’t know.” 


There is an old saying, 
blame a man for what he 


Now, that just depends. If it is reason 
able that he should know it, then he is t 
blame for not knowing it There are 
some tools that every machinist is sup 


posed to have of his own, and he would 
never put it up as an excuse for not being 
able to do work that he didn’t have them; 
be unable to borrow them 


but should he 


he will buy them, and he generally gets 
good ones while he is doing it. 

The boy of whom I have been telling 
you found men in the shop who advised 
“You're learning 
for little 


him not to buy tools. 
working wages; 


He did 


not follow that advice and continued buy 


the trade and 


make the boss furnish the tools.” 


ing tools and books and papers, and while 
he bought some of each that were of very 
little use to him, he found on an average 
it was money well spent. 

Cold-rolled shafting had not yet found 
its way to this shop, and all studs and 
finished bolts were made by being centered 
and turned up and threaded in the lathe 
What a lot of experience there was in a 
lot of studs—enough for twenty-five steam 
engines. 

Quite a number of. %-inch studs, 2 
inches long, were used, and to make them 
more cheaply a lathe had a hole drilled 
through the spindle, a drill chuck some 
thing like the “Little Giant’ of to-day was 
made. It was arranged to screw on to 
the spindle, and the jaws were threaded t 


I 


catch '%4-inch threads. Long pieces of 

inch round iron were threaded up in the 
bolt cutter and then cut to length in the 
This cutting to length was 


The jaws of the 


lathe. a nice 
job for the boy. 
were not any too good a fit, and it was a 
nice trick to cut the pieces off quickly and 
If it did slip 
it meant a broken tool, as it would screw 
into the chuck and snap the tool off. The 
man who had to file up a new tool would 


chuck 


still not have the stock slip. 


generally try to impress it on the boy that 
he was a little the dumbest boy in the 
county and that a smart boy would never 
break a tool, while the men who came by 
while he was cutting them off often tried 
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to convey the impression that any other 


1 


boy could cut pieces off at least 
fast. 
Once the boy was busily engaged trying 


twice as 


to see how hard he could crowd the tool 
without having the stock slip, when sud 


denly it started to screw rapidly into the 


chuck. Snap went the tool as the boy 
made a grab for the shipper and jerked the 
clutch out, but not before the air was filled 
with yells “Ouch! Help! Murder! 
When I get hold of you I'll warm you up, 
you little” “What are you hollering at 


him for, you big lunkhead; better watch 
where you’re going the next time,” broke 
n one of the men who was trying to un 
tangle him. 

“Never you mind, lad, he touch 


had to 


won't 
you; he was so badly scared he 
yell something,” said another to the boy, 
who stood with scared face and trembling 
legs, worse frightened than when he had 
been pulled into the drill press himself 
That threaded piece had extended across 
the had 
and it 


a passage way, and young man 


walked against it without seeing it, 
had his 


sleeve 


shirt 
up had 
thought of someone he had seen getting 
badly hurt, and yelled. He had a 
row of gashes on his arm and the sleeve 


winding 
first 


promptly begun 


In his terror he 


nice 


needed a patch, while, everybody being 
busy, the boy got a chance to file up the 
tool. 

Most of the boys used to have trouble 
with the blacksmith, who was not slow in 
grabbing one of them by the neck and 
helping him out; but this boy soon found 
that a little patience and politeness wert 
not wasted, and soon felt indebted to him 
for many little scraps of information on 
the tool 


and when things 


art of dressing and 


tempering, 


were not too crowding 


would be allowed to put a tool in the cor 
ner of the fire and try his hand with it 
There are still enough shops that cling 


old 


new generation some of the o 


to the wavs and tools to show the 


> IQ 
7 


of that day if they care to look for them 
and make comparisons, but there is one 
thing they can hardly know and that is 
the difference in the chance to become 


posted as to the 
ot the trade 
At that 


had just st 


MACHINIST 


hand books then 


time the AMERICAN 
irted, and the 
civil engineers or steam cn 


out were for 


gineers There were no correspondence 
schools and the colleges were Loo 
educating gentlemen in 


gotten to desc 


hoy who was after knowledge had to dig 
for it and he didn’t have nearly the help 
to dig nor the nicely prepared places that 


are at 
One 
that 
finds to-day in looking around the shops 
is the little 
portunities. 


hand to-day 
of t 
the be \ 


he most uraging things 


the one been telling of 


value that is set on these op 
\ boy that will spend three 
a trade 


years or more of his life learning 


and never read a trade paper is surely 
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informed He works through his 


illy 


time giving up the difference be 


tween a 


laborer’s and an appr ntice’s wages for 


chance to learn. This will usually amount 
to several hundred dollars He can find 
money to buy novels and can go to 

theater and have a good ‘ 
ways He generally ee pply 
of t ) : It ( l t | he cant I s« 
the neces r\ 1 Ot money ) v the 
paper, but if he only knew that same 


paper will furnish him 


valuable tool in 


ial a ligt lis a a. “Te 
eople who dislike to carry responsibi 


1t\ and get better wages than the average 
should be careful and not read or study 
any trade literature. People who grumblk 
for fear they won't get their money's 
worth if they take a paper never have a 


good kit of tools Very few people ex- 


pect to use one pair of calipers for all 


jobs, big or little; why should they expect 


the paper to be of interest 


N 


everything in 


to them and their work-—there are others 
The AMERICAN MACHINIST 1S 


ty-five years old, 


now twen 


t 
good tool to 


and is a 


use; comes in handy in any shop and on 


] 


all sorts of jobs—a regular universal tool; 


good alike for the beginner, the amateur 
or the expert 

Perhaps you know more on some sub 
jects than anything 
You are the 
from. He 


If you all will 


it has ever published 


one that boy is waiting to 


hear need it on his 


iob 


that boy may know lots he 


may next 
print what you know, 
should know 
before another twenty-five years are gon 
and if you don’t he may never find out 
other way 


W. Osporne. 


about them in any 





Legal Notes. 


WHEN TITLE TO MACHINERY PASSES 


The exact tiv e at which title to a ma 


chine passes from seller to buyer occa 
sionally has an important bearing up he 
interests of the former if something hap 
pens to the buyer bet the purchas« 


price ha 
a question was recently decid 


Supreme Court of 
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On appeal to the Supreme Court this 
judgment has been aftirmed The de 
fendant Holder had contended that the 
contract did not require the Kitson Com 
pany to set up the chines, but only t 
bear the expense, which Campbell or he 
could waive, the sale being complete with 
out it, and that the title passed on delivery 
of the goods at Bennington. But the Ap 
pellate Court holds that it was a part of 
the contract for the Kitson Company t 
et up the machines in order to put them 
nto a “deliverable condition.” The de 


ntended that the question 


pas 


intended title to 
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Bennington, thus im 
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When 


founded, a quarter of a century ago, the 


the AMERICAN MACHINIST was 
typical mill engine consisted of a pair of 
cylinders of the same diameter operating 
cranks set at 90 degrees upon a main shaft 


carrying a large belt wheel or gear at its 


center, The engines were mostly of the 
four-valve automatic cut-off type with a 
stroke of twice the diameter or longer, 
runaing from 450 to 500 feet of piston 


speed, and with 70 or 8o pounds pressure 
These engines rarely ran larger than 34 


inches in diameter with a rated capacity 


of 1,000 horse-power. For anything too 


small to warrant a four-valve engine, the 
plain slide valve with a throttle governor 
was used, and these were sometimes pro 
vided with a riding cut-off valve adjustable 
by hand, giving the engineer control of the 
point of cut-off, but regulating by throt- 
tling, a type which later developments 1n 
dicate may be better than was supposed 

the direction of high 
speeds had already commenced Charles 


lr. Porter and John I. Allen had exhibited 
at the London Exposition of 1862 an &8x24- 


, 
The movement in 


inch engine running at 150 turns per min 


ute, and in Paris in 1867 others running 
at 200 revolutions, which were passed by 
the judges with the flippant remark that 


would themselves to 


they run pieces 
before the Exposition was over. John 
C. Hoadley had upon the market a 


engine with a 
the Centennial 
Philadelphia in 1876, the 


Buckeye engine, the product of Mr. J. W. 


single-valve automatic 


shaft governor \t 


Exposition, at 


Fhompson, came first prominently before 
Protessor John E. Sweet had 
exhibited at Philadelphia a Straight Line 
Cornell 
shops and embodying the shaft governor, 


the public 


engine built at the University 
with swinging eccentric, and the balanced 
multiported valve, which make it the pro- 
genitor of the numerous family of single 
now be 
the field. 
valve 
the 
use of such a valve, becomes an advantage 


valve automatics which have 


come so prominent a factor in 


The early closure of the exhaust 
cut-offs, from 


on short inseparable 


at high speeds; the multiported valve gives 
an adequate port opening even with early 


cut-offs, and the shortened travel and bal- 


ancing feature places it under the easy 
control of the governor. 

Early in the period in question the com- 
the 


generation of electricity was demonstrated 


mercial practicability of mechanical 
and a demand developed for engines to 
run dynamos. Here was the opportunity 
of the high-speed engine with some refine- 
& Sims, 


with 


ment in regulation. Armingto.. 
had the 


Hoadley in his efforts along this line, were 


who benefit of association 
among the first in the field with a prac- 


ticable single-valve automatic of high rota- 


tive speed. Mr, Frank C. Ball exhibited 
at the Charitable Mechanics’ Fair at Bos- 


ton, in 1883, an engine driving a dynamo, 


in which the valve which now distin- 


guishes his engines was used and in which 
added to the shaft 
a member operated by the belt tension to 


there was governor 
obtain a more prompt response of the en- 
the load 


shaft governor soon rendered this compli- 


gine to Improvements in the 
cation unnecessary 
This 


automatic, on 


type of engine, the single-valve 


account of its simplicity, 


compactness and low first cost, and_ its 


superiority in efficiency to the plain slide 
valve with little expansion, has found a 


wi e field in small and medium powers, 


and is used in considerable sizes where 


the qualities mentioned outweigh the con- 
f the effi 


sideration « highest attainable 
ciency. 

The advantages of the compound engine 
were at this period by no means generally 
recognized. In his the en 
the 
Charles E. 


uously denied by many that 


report upon 


gines of Centennial Exposition, Dr. 


Emery says: “It is still stren 
greater ecolh- 
omy can be secured with a compound en- 
gine than with a long-stroke single engine 
using the same pressure 

The first compound engine for factory 
purposes was installed at the Social Mills 
at Woonsocket, R. [., in 1883. It was built 
reluctantly by the Corliss Steam Engine 


Works, and has cylinders 20 and 36 inches 


in diameter, a stroke of 72 inches, and 
runs at 60 turns per minute with 150 
pounds working pressure, By its use the 


coal consumption for all purposes was cut 
down to 1.62 pounds per hour per horse- 
power, 

Multiple-cylinder engines soon came into 
favor and the principle was carried to an 
extreme in the construction for the War- 
ren Manufacturing Company, of Warren, 
m. 4. 


of a quadruple expansion engine 


64% 


stroke of 72 


having cylinders 24, 36, 52% and 


inches in diameter with a 


inches. It was sold on a guarantee to 


14 pounds of 
120 pounds pressure, 


develop a horse-power on 
hour at 
and did better, although it never developed 


steam per 


any exceptional efficiency, never having 
had an initial pressure higher than could 
care of nicely with a 
In fact, it 
veloped that with the pressures available 


little to be 


have been taken 


two-stage compound. has de- 
in stationary work there is 
gained in going above two stages, and cur- 
rent practice, even for pressures approach- 
ing 200 pounds, is to put in compound 
engines with a large cylinder ratio rather 
than triple expansions, except under the 
uniform conditions of service which obtain 
in pumping and marine work. 

In the beginning, electrical generators 
were designed to run at speeds exceeding 
those even of the high-speed engines, and 
belting was used between the engine and 
The first large electric rail- 
of the West End 
way at Boston, installed in 1890—had thir- 
teen 23 and 36x48-inch engines running 
at O68 belted to 


the generator 


way station—that Rail- 


turns per minute, jack 


the 
another set of 


shafts, from which 


run 


generators 
belts 
stallation has already been converted, at a 
but 


were 
with “his in 


great sacrifice in investment with a 


proportionately great increase in efficiency, 
to the modern direct-connected vertical 
engine 


The 


brought 


type. 


generators were however, 


soon, 
down to the speed of the high 
speed engines and their armatures direct 
connected to their shafts, and, finally, the 
the 
the 


the 


generator has been ought down to 
engine with 


detachable cut-off, so that at 


rotative speed of the large 
present 
electrical generator and its engine are 


combined in a single machine in all ca- 


pacities, It is to be remarked that Fer- 
ranti anticipated this development in the 
10,000 horse-power units designed in 1887 
for the Deptford (England) station, which 
consisted of two vertical Corliss engines 
of 5,000 horse-power each, direct connected 
to a 40-foot generator. Current was to be 
generated at 10,000 volts with step-down 
transformers. His system, designed at that 
early date and when he was but twenty 
four years of age, had all the essential 
features of the great direct-connected units 
of to-day, and would probably have been 


successful had the people behind it had 


the confidence to carry it out. 
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With the demand for 


electricity and the building of stations of 


the increase in 


great capacity came an increase in the 
size of the units, and it is but natural that 
these large engines should follow the lines 
of the large units previously built for 
marine propulsion lhe are not 


dissimilar, the turning o 


one case a screw, and in 


ing member of a generato1 





is the same problem of ca 
low-pressure pistons, which is more easily 


accomplished in a vertical cylinder than 


when their weight is carried 


der wall, and there is present, 


a lesser degree, the problem of getting a 
amount of into a_ limited 


large power 


space. The engine which is now general 
ly installed in the great stations requiring 
large units is therefore the inverted marine 
The of 


are, 


hors« 
of 
shaft, the 


Ivpc largest units, 8,000 


power, however, made up two 


compounds attached to a single 


low-pressure cylinders set vertically over 


the ends of the shaft and the high-pres 
sure cylinders lying horizontally, taking 
hold of the same pin with the low pres 
sures 

The demands of large street-railway 
systems for electric power and of cities 
for electric light have led to the installation 
of stations of great capacity, in which the 


magnitude of the operations involved wat 


rant the adoption of all that is best 1 


Metropolitan. 


Maximum rating ; ree 
Ratio maximum to normal rating 
Aggregate norma! rated 
Aggregate maximum rated horse 
Diameter high pressure cylinder 
Diameter low p 
VeHONTES TONE. 000000000 <6cs08sdencees 2.6 
Displacement per min Ww pre 
cvlinders aggregate.. ee ee 223.795.8 
placement per min 
cylinders per normal H.P. 
M. Ek. P. required to develop 
rated H. P. o0 
Reheating surface each et 
Reheating normal H. P 


hors 
horse 


ver 
power 2.600 


“po 





ressure cyiincer Shin 
Di w pressure 


horma 


gine. 





Rated horse 
Rated horse-p 
Ratio boiler 
rating . i 
Heating surtace aggregate. 201 
Heating surface per rated boiler H. P 
Heating surface per rated engine H. P 4 
Grate surface aggregate 
Grate surface per rated boil 
Grate surface per rated engine 
Boiler horse-power per ft 5 
Engine horse-power per sq ft. of grat * 
Ratio heating to grate su 1 
Working pressure 
Chimnevs ; ; 
Hight above lower grate:. sees 353 ft 
Internal diameter . ft 
Aggregate area 380.1 
Area ) hight one 
Ratio grate surface to chimney are 
Feed Water Heating Surface—|I 
| vacuum (primary 
| atmospheric (secondary) 
Aggregate heating surface 
Aggregate per boiler H. P... 
Ratio boiler to economizer surface eee 
Ratio boiler to total teed water heating 
surface 
Condensers— Kind 
Number — 
Cooling surface aggregate...... 88,000 sq. 
Cooling surface per normal H. P 1. 
Ratio boiler to condenser surface 
Coal Storage Capacity . 
’er boiler horse 





nn 


onomicer.. 


Exhaust 


power esas 827 It 
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power-producing appliances. The follow 
ing table gives the leading features of 
four of these great stations in New York 


city 

Improvement in engine efficiencies has 
been in the average more than in the max 
imum, although there has been S tar 
tial lowering of the record in steam « 
sumed per unit of power developed 

Dr Charles | hy cTy 1] his repo! 
the engines of the Centennial Expos 
of 1876, cites Lawrence Pumping en 
gine as col ning well-known mi S 
for securing maximum economy of steam 
and says “it is probable that few, if any 
engines are Working With greater ecconomy 
In respect to the indicated power This 
engine, with 90 pounds initial pressure 


required 14.02 pounds 


per indicated horse-powet 
Reynolds triple 
the New 
(N 


said to deve lop 


expansion pumping en 
Milford station of the 


J.) 


an 


gines atl 


Hackensack Water Company are 


indicated horse-powet 


on It pounds, and a number of examples 
be 
and 12 


Of 


can cited of consumptions between 11 


more importance, however, than this 


increase in the ethic ncy of exc ption i] 


units is the general improvement in eth 
ciency due to the general use of highs 
pressures and compound engines. Com 
mon figures in the early 80's were 30 


pounds of steam per hour per horse-power 


Manhattan. Kingsbridge 


34-14 
Surtace. 


150i 
20 f condensing 
sik Ss le valve 
I I nvwher 
. 1 
vy ( ny} qd Ce 
ci¢ g ita 
ad e-pows' 
j ' 
f » 28 
1 rOowe 
1 
) ded 
It trom 3% 
ck Y at 
densing 
Ht. M ig place 
ve $19.24 per 
| | ry in 18 5 
' — 
iT | il = eldon 
cs trom the New 
n which the cost 
i85, and the War 
ring Company re 
nly $11.55 Phe 
pre ented in. the 
s 1 
I H 
War 
$4 f $4 
2.44 : & 
| { ‘ 
1 1 
4 4 4 
Sis.64 $f £, 
4 \ ( if 
( ’ We 
a) thy 
fw 
fic d 
c-powe 
] rt nae 
i 
0 
rs f ( 
1«x 
‘ ‘ 
C-1M 1 
( I 
vr? dit 
Dt { 
1 1 pr 
1 une 
De! oO! cle ot 
rmet y ] 
evgardes 
, 
oft n ha 
t tean 
n of 1876 econ 
mad t four 
ed. under the d 
emer Charl 
Knap the evapo 
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ition per pound of combustible from and 


212 degrees was as follows: 


10.834 10.041 
10.930 11.923 
11.988 11.822 
09.0123 11.gOo0 
11.039 11.553 
12.004 10.018 
10.312 10.021 

Minimum—9.613 

Maximum—12.094 

\verage 11.05 


were made with anthracite 
Lea Colliery, Wilkes-Barre, 


Pa., but the Galloway boiler, which evapo 


Che tests 


oal from the 


rated 11.583 pounds with this coal, was 


tested again with George’s Creek bitumin 
tus, as it was designed for this class of 
fuel, and evaporated 12.125 pounds. Per 


haps if examples of the leading types of 


boilers were tested to day under the con 
ditions of best efficiency the average might 
be a little higher 
book 


lished in 1891, reports the results of 


George H. Barrus, 


in his upon boiler tests, pub 


133 tests, in thirty-seven of which 


the evaporation per pound of com 
from and at 212 


bustion degrees 


was over I! pounds, only seven 


were 12 pounds or over, and of 


this seven six were made with 
bituminous coal; and the other, 
which is the highest re 

corded, 13.01 pounds, 
with a mixture of 


three parts Pow- 
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over, twenty-one were with bituminous 


coal. As these tests were made under all 


sorts of conditions and with all sorts of 


. ] ‘ 
[ as well ds 


fuel and include the earl 
the later practice, the minimum and aver 


age efficiencies co not mean anything. 
Phe maximum was 13.4 


W hile 


provement in the efficiency attainable by 


there has been thus little im 


the steam boiler, it is probable that the 
average efficiency has been considerably 


improved, and the actual coal consump 


tion per pound of steam produced con 


, 


siderably reduced Boiler plants are bet 


ter organized, a better idea exists as to 


al 


what is possible and 
be done to 
Mechanical 


stokers introducing the 


what must 


attain It. 


fuel regularly instead of 
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elton bituminous and t= part pea and 
lust Wim. Wallace Christie collated 
for the American Society of Mechanical 
I:ngineers in 1897 the results of 224 boile1 
tests, including those of Barrus, in 103 of 
which the evaporation from and at 212 
degrees was If pounds or over, in twenty 
ine cases 12 pounds or over, and in seven 
ases 13 or over. Five of the seven cases 
ere on internally fired vertical boilers 
ind two on horizontal boilers, and all with 
twenty-nine 


bituminous coal Of cases 


in which the 


evaporation Was I2 of 


intermittently, and providing tor its com 


plete combustion, economizers to return to 
the system a portion of the heat formerly 
allowed to pass off with the products ot 
combustion, feed water heaters to return 


to the plant heat that formerly went off 
in the engine exhaust, have all reduced 
the coal per horse-power, while not show 
ing in the equivalent evaporation from and 
at 212 degrees. Much more attention 1s 
paid to the use of exhaust steam for heat- 
manufacturing, and in cases 


ing and 


where low pressure steam must be had 
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for these purposes power is obtained at a 
nominal cost by generating the steam at 
a high pressure, and using it in an engin 
which exhausts at a back pressure sufh 
cient for the purpose, the engine serving 
simply as an expansion or reducing valve 
No one any longer runs an engine con 
densing when there is use for exhaust 


steam Heaters are used even between 


the engine cylinder and the condenser, and 
the condenser is in some cases used as a 
heater for water to be used in manutac 
turing processes 

lhe movement in the direction of high 
pressures and ot large units has led de 


velopment in the direction of water tube 


POWER STATION, 


boilers. The fire sheets of a shell boiler 
must not exceed a certain thickness, and 
only at comparatively small diameters are 
they safe under high pressures. But small 


diameters mean limited capacity Che 
horizontal tubular boiler is regularly listed 
only up to 200 horse-power and reaches 
its limit at about 400 horse-power, while 
the water-tube boiler may be had in thou 
sand horse-power units, and on account 
of the subdivision of its contents is safer 
than the shell type. No particular type 


can be claimed to hold the palm, as a 








einen 
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boiler of eitl 
proportioned 
ditions as to 
efficiency Pe 
iten done 
[sherwood « 


tor that type 


work in its ordinary condi 
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ler type can be so designed, 
and adapted to existing con 
realize the highest attainabl 


rhaps this is most easily and 





\lain, In a paper pre sented be fore the 
\merican Si ciety ot Mechanical | ng 
neers in 1897, summarizes the reduct 


in the cost ¢ 


f steam powet 


that date as follows: 


Per cer 
Improved engines and higher pres 
sures. 3 
Vertical engines (saving in friction) 5 
Vertical internally fired boilers. . 7 
Improved grates 2 
51 


Superheatir 
inake its appe 


water ina te 


ig is just commencing t 
arance upon this side of the 


ntative way, Over 100 instal 


lations having been put in, taking the form 


of supplemen 
the boilers 

superheaters 
though for s 


tary superheating surface in 
themselves rather than ot 


over separate furnaces, 


ome conditions the super 


heater with separate furnace has marked 


advantages, and promises an ince 


steam efficien 


be heated sufficiently 


ish initial con 


jacketing, etc 


the same losses, the 


less pronounce 


pler engines, 
how far it c 
ducing practi 
set the lessen 


sults from ab 


an be carried 


f 


cy if the working fluid car 
to seriously dim 
densation. As compounding 
] 
ad | 


are designed to diminish 


gain from its use is 
ed in high-class than in sim 
and it remains to be proven 
without intro 
‘al difficulties which will off 
ed steam consumption. Re 


road are reported as low as 


between 9 and 9.5 pounds of steam pet 


horse power 
of supplying 
the ultimate 
tain 

The use oft 


to lead, on 


if the pt ppet 
ican engine b 


the Corliss 


The most radical 


manship and 


ind the requi 


employment | 
simple form 


the elements 


becore a fort 


rocating typ 
the market 
Laval, while 


ready to be 


tions approac 


econcmy, are 


account of the 


brication, to the 


hour, but data of the ce 
the superheat, and thus of 


difficult to ob 


Sup rhe ited steam Ss likely 
lessened diff 
the employment 
abandoned by 


uilders with the adoption of 


| 

1 

departure daring th: 

stion 1s. thre ecent de elop 
stean tu ne This. the 


Within the C4 1K ( ) 
es Bet | Is and W 
familiarity wit! hig! peeds 
rements f the successfu 
\<¢ ed to a re i ort t S 
of motor which contains 


Two forms are now 
the Parsons and the De 
a third, the Curtis, is about 


launched. Steam consump 


hing those of the best com 
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pound engines are¢ tained by their use he cc \l 

and they appear pat vy adapted to de Swa plea \ 

velop the advantages of superheating nversat vil Mir. Hor B. M 
Che life of \MI , MACHINIST P & WI 

extends p development of vy e first 

the gas and engin \ \ 


1876 t t () 
form, wv 1 
those n 
I ‘ consid ed 


aeve oped Cl 


and capacity, e1 


horse power be 
of 2.000 horse 
adaptation of t 


the use of oil 


creased its field, 


furnace gas, 


de r bi ilers, ele 
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By THOMAS COMMERFORD MARTIN. 


Twenty-five years ago, outside the do 
mains of 
latter 
vestment in electrical development reached 
To-day the 


telegraphy and telephony—the 


then barely in existence—the in- 


possibly a million dollars. 


arts of electric light, heat, power and 


transportation, dependent upon current 
from generators driven by steam engines, 
gas engines and water wheels, represent a 
capitalization of $3,500,000,000. Stray beams 
of electric light had shone faintly on the 
great Philadelphia Centennial, and there, 
too, were heard the feeble whispers of the 


first telephone; but in 1877 the whiz of 


the trolley car was still unknown, and not 
a factory manager in the land had the re 
conception of the use of electric 


All the great 


of the quarter century had, it is true, been 


motest 


powe! practical advances 


foreshadowed, outlined, suggested or ex 


perimented with in philosophical labora 


tories or by poor and prescient genius; 


success of land and sea communi 
had 
+1 


hat “the greater lay 


and the 


r ion by indicated strongly 


Yet it 


reserved for the period celebrated by this 


wire 
before.” Was 
commemorative issue of the AMERICAN 


MACHINIST to witness the fruition of 


dream and prophecy, and to record. the 


brilliant triumphs of Edison and Brush, of 


Bell and Sprague, of Elihu Thomson and 
Nikola Tesla, of Edward Weston and 
William Marconi, of Van Depoele and 
Stanley. 

It has lately fallen to the lot of the 
writer, who had the good fortune to par 


ticipate actively in all this development, t 


the United States 


compile for Census 
Office the figures of electrical manufactur- 
ing in this country. The data, just pub 
lished, show a production of nearly $105, 
000,000 in 1900, and increasing at a rate 


of 20 per cent. annually he curious fact 
emerges that the American people are pay- 
ing about as much for electricity as for 
bread 


of $7 a 


daily \s against an expenditure 


year each for bread, there may 


put $1.50 per head for electrical 


now be 


for electrical trans 


light and 


apparatus, $3 a year 


portation, $1.50 for electric 


power, 50 cents a year for telegraphy and 
50 cents for telephony, with all the varied 
services of fire and police alarms, mes 


senger calls, electro-the rapy, electro 


chemistry, electro-metallurgy, weather and 
time signals, telpherage, automobiles, etc 
thrown in. A public that has reached th 
point of spending over $500,000,000 a year 
for an 


for electricity need not look far 


explanation of its rise to pre-eminence in 


the world’s affairs. 


It is a hackneyed saying that any elec 
trician, to be worth his. salt, must be 
nine-tenths a mechanical engineer: but 


when the quarter century began, 
ninety-nine one-hundredths of the prac 
titioners knew nothing of mechan 
ics. It had not been required of them 


The mother art of telegraphy, with which 
they were all connected, based itself on a 


crowfoot battery and sheer manual dex 


terity. Oddly enough, while the old bat 


tery has gone, the telegraphic ideal is still 
the nimble finger and the supple wrist 


Telegraphy is virtually the one electrical 


branch that remains founded on hand 


labor, and is to that extent unmechanical 


and unprogressive. The men most prom 


inent in telegraphic management contend 


that “machine telegraphy” has not ar 
rived, and that the business depends, as 
ever, on Bill Smith’s ability to “pound 
brass.’ Per contra, it has been insisted 
by such intellectual leaders as the late 
Prof. Rowland, of Johns Hopkins Univer 
sity, and Prof. Pupin, of Columbia, that 
machine telegraphy is feasible; and their 
own significant efforts in the field have 


been supplemented by the eminently prac 
Buck 
ingham, to name but More 
over, the Wheatstone printer, the Stearns 


tical work of such men as Mr. C. L. 
one other. 
duplex and the Edison “quad” all indicate 
the pathway of mechanical utilization and 
adjustment the ancient craft must follow, 


if telegrams are to be exchanged as freely 


as letters and telephone calls. And why 
should they not be? The American public 


sends only about two telegrams a year 
now, per capita, while it uses the telephone 
at least thirty times, and indulges in as 
many as sixty trolley trips; although the 
eldest service is fully as valuable intrinsi- 
cally to the community as either of the 
other two. 

Getting away, however, from telegraphy 
and telephony, the nine-tenths theory as 
to the make-up of the modern electrical 
The 


tics show that 75 per cent. of the apparatus 


engineer holds good. census statis 


now produced is of a nature that was un 
available in the cruder days of the prim 
ary battery, and which would remain use 


less if trivial chemical changes within ; 


glass jar were the sole source of current 


The year 1900 saw an output of over 


10,000 dynamos with a rated capacity of 


770,000 horse-power \t an annual 20 


per-cent. rate of increase that implies at 


output this year of not less than 1,000,00 


horse-power capacity, all to be driven by 


mechanical means. This need not surpris« 


anybody, for discussions as to 75,00 


horse-power or 150,000 horse-power sta 


tions are becoming the commonplaces « 


chat when central-station men gett 
gether. The vital dependence of electricity 
on all the mechanical arts, and the clos« 
inter-relations of electrical and mechani 


cal experience, have been established and 


t 


emphasized to a notable degree these las 


twenty-five years, and the present century 


can but accentuate such conditions Phe 
newer age may witness the production of 
electricity directly from fuel, but even 
then the raw material and the residue 


would have to be manipulated on a very 


grand scale. Meantime, the fortunes of 


economical current production are in clos¢ 
alliance with those of the latest steam tur 
bines, in cities; and with the success of 
the biggest water turbines ever built, at all 
the great cataracts. 


Indeed, among the highest benefits that 
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electricity has conferred of late is its con- 


quest of waste water powers. Were it 


not for electricity, the position of water 
power, as compared with steam, would 
have receded far more than it has done. 


Steam has increased in thirty years from 


51 per cent. of the power used in Amer 
ican manufacturing establishments to 77 
per cent. The largest utilization of water 


power in the latter part of the period out 
side this, has been for electrical purposes, 
in consider 
Phe 


18go to 


partly for manufacturing, but 


for other work increast 
for 
404,000 
horse-power, or about 50,000 horse-power 
that 


development of water powers in the same 


able de gree 


in water power from 1900 


manutacturing direct was about 


a year, It is believed the electrical 


period is far in excess of this, for light 


for street c etc 
the great 


hydro-electric plants for places like Niag 


ing, ars, Every 


year 


mining, 


has seen equipment of 


ara, Rochester, Sault Ste. Marie, Sacra 
mento, Salt Lake City, Ogden, Port 
land, Springfield, Mass., St. Paul, Rich 
mond; while the minor plants have 
swarmed by their hundreds. In a great 


majority of cases,the water theretofore ran 


to waste, chietly because its “white coal” 


was too far from market. Even to-day, 


development only 
but 


similar powers linger in 


by reason of their remoteness; when 


the energy of the Sierra Nevada streams 


can be sent over wire 220 miles to distant 


San Francisco with a loss of only 25 pet 


cent., in quantities of thousands of horse 


“remoteness” has become a rela 


litt] 
little 


power, 
tive term of Achievements 


like this, 


involve unexpected 


import 


and a few more coal strikes, will 


industry 


shiftings of 


and changes of motive power. Switzet 


land may yet be the manufacturing centet 
of Europe, and Egypt, with an impounded 


Nile, the 
Whethe: 


1 } 
chosen home of cotton spinners 


away 
the 


fed by ct harking 


from coal or by that from cascade, 
electric motor has already come to its own 
in this quarter century It has won out 


departments 
The 
observer who can watch tne clean, bright, 

New York 
Klevated and then prefer to be coal-dusted 
and 
steam locomotives, does not belong in the 
When this 


electric road plied in the 


in two distinet and separate 


driving axles and driving shafts 


Swilt, quiet ¢ 


begrimed by the puffing, asthmatic 


twentieth century journal was 


set going, not an 
; ; = ; 
world. In 1890, out of 789 street railways 


in the United States, only 114 were elec 
tric This vear the score or two out of 
1.200 which have not been electrified are 


‘under condemnation” for early reform 


Chis is, however, but a sketchy beginning 


There is not a first-class steam railroad 


in the country that has not discussed the 


adoption of electric locomotives for some 


parts of its system or that is not already 


paralleled competitively by an electric line 


at some points. Even if it were not so, 


el ctric traction has for years to come all 
it can do filling up the chinks in between 


the trunk lines operated by steam. Rural 
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regions once isolated, around such cities 


as Detroit, Cleveland, Cincinnati and In 


dianapolis, are gridironed with trolley 


and the farmer's 


‘oor, 
the 


music of the tingling car bell 


tracks to eve ry barn 


lively” to unaccustomed 


Phe 


wife “steps 


“hay 
seed” sells perchance l 
electro-machinist has opened 


all that is 


an infinitely larger market 


can grow. Now that the trolley has min 
imized the need for good country roads 
over which to haul his produce, the farmet 

; ; 
will have more time and leisure to spend 


on making them better for his daughter's 

automobile 
The other use of electric motors 
the 


striking 


is im 


“stationary” work, and here quarter 


century has witnessed a revolu 


tion. It is a tenable proposition that one 
of the causes for dear beef is that elec 


led the demand for 


} 1 
motors Nave Kl 


tric 
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Inst. klectrical Engine 


belts. The average factory, or the ordinary 
machine shop, when the AMERICAN Ma 
CHINIST started, was mazy and amazing 
iweregation of crooked line shaft and flap 
ping leathet he improvement that has 


delivery 


trom orig 


o tool or machine is nothing short of 


marvelous Surely the mo interesting 
leature ies in the ad ption t the clectriu 
motor. If there is any new factory of any 
size or importance in this country 1 
which electric power of some kind is not 
to be employed, the writer has s 1 to 
hear of it Yet the innovation is com 
paratively young and strange The statis 


tics of American manufacturing show that 


at the time of the last census, in 1900, 


electric power was not 5 per cent. of all 


that was in use in such plants, or about 


} 


500,000 hors power out of a total of Il, 


300,000 But things are to le judged by 


tendencies rather than by the status 


qu 


and these electric-motor figures exhibited 


an increase In 


per cent.! In New York city alone, on 
corporation selling current—the New Yorl 
Edison Company—reported f 1QO0-1 
total of 50,634 ho power of motors con 
' ] 1 1) Ted | 1 X 
Nnectle¢ \ 114 nN Cl ‘ 1 TAQo 
One of the « ! { this advance, now 
, 
cceiera yy. I ’ ( SOG rt 
1 ] ’ 
11¢ nl \\ ‘ a Vel I 
chine I] may ed f t 
he avan oO ¢ | ve ( 
\n aspecc I CIEE ( ey tl 
rictly pet ‘ » mechan t fi 
glance 1s the growing e of current f 
electro-chemical processes Phe list ot 


various sign boards on the Niagara power 


reservation makes an excellent chemical 
directory \t the alls nearly $0,000 
horse-power produced electro-mechanical 
ly is now utilized electro-chemically and 
the end is not yet, for 1f 200,000 tons ot 


11 


, 
coppel are now refined electrolytically 


every year, it is hard to say where the 


metallurgical part of the business wi 


stop. Be that may, let the 


as it 


correlation of fore 


contemplation of the 


rest on the pie re of Niagara, harn ee 
vy the American machinist to a water 
whe dt ving an clectric generato wil ( 
current furnishe f Bradley t urd 
he 1 roge! 1 ( imbient i. 
phere aid help feed p tul mat | 
low the \ e 7 ! mitheres 
Music and Smoke. 
Wi I 1 VWus ( I 
( i e Jol 1b { 
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certain amount of air by weight is required 
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what | call a chord eldom struclh F 
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Che growth of the foundry trade—and 
the [ 
during the quarter century of the 


by this is meant general casting of 
metals 
\MERICAN MACHINIST'S existence is quite 
as remarkable as the history of that highly 
valued journal. The latter, starting with 
a meager monthly edition twenty-five years 
ro, has been closely identified with the 


ag 


problems and progress of the country. Al 
ways ready with its columns to give aid 
by discussion and otherwise, it has been a 
positive help in developing the wonderful 
resources and directing the genius and en 
ergies which have made this the leading 
industrial nation of the world. 

It is difficult to outline the foundry meth 
ods 
the shops 
that time, system was comparatively un 


for they were about as numerous as 
of twenty-five years ago. At 


known, and the chemist’s knowledge was 
rarely brought into use. Buying pig iron 
by analysis was unknown; the fracture of 
the broken pig determined all—the labora 


tory, nothing. The results might be, and 
often were, as varied as the whims of the 
Since the first issue of this journal 
little liked to 


mixture of un 


MIXeT 


from. the office where we 


congregate, an accidental 
alable irons helped to determine the value 
of silicon as a softener; and, within the 
same period, the chemist has largely re 
duced the dangers from phosphorus and 
which 
beyond the reach of the old-time 


When 


the throes of “teething,” 


sulphur, and has given mixtures 


were 
foundryman. this journal was in 
the cutting speed 
of machine tools in cast iron wes about 1 


feet for the planer and a trifle faster for 


the lathe; to-day, twice that is common 11 


the average 


machine shop, and in many 

cases the old speeds may be multiplied by 

four, and this with decidedly 
This 


In cutting speeds is somewhat due to high 


three and 


etter castings increase 


machinery 


er grades of tool steel, but the foundry has 
carried the bie end of the burden 


The united efforts of the foundryman 


and the tool steel maker made the demand 


for the modern American heavy machine 


tools which are being copied all over the 


industrial world. The foundryman’s mix 


ture has been quite as intluential as the 


n achine tool designer has been in reducing 
machine shop costs 
Che 


machine shop as a feeder that progress in 


allied to the 


foundry is so closely 


the latter means advancement in the for 


mer 


The designer depends on the mold 


HARRIS TABOR. 


thoagh credit is rarely given. It 


we take the steam engine, in the larger 


and compare it with the engine ot 


S1ZeS, 


1 
| 


twenty-five years ago, the wonderful ad 
vancement in the molder’s art 1s apparent 
Cylinders which in size and shape wert 
then commercially impossible, on account 
lack of 
occurrences. On 


of cost and facilities, are now 


everyday your trans 
atlantic trip, when you go below into the 
great ship's engineroom, it is safe to say 
that you take off your hat to the designer 
the ponderous machines 


and builder of 


giving out tens of thousands of  horse- 
power, but you never bestow a thought on 
the molder who made the big cylinders 
possible 

In the old days it was often necessary to 
hold conferences with the foundry fore 
man to discuss methods of getting pat 
terns out of the sand, and many of us have 
changed design with a view to keeping on 
good terms with the molder. Such things 
rarely happen now; the foundry adapts it 
self to the designer’s lines; no matter how 
irregular the pattern may be or how seem- 
difficult to mold, some will be 


ingly way 


found to do it. I know it seems to be the 
general belief that we have not so large a 
percentage of good, all-around molders as 
we had a few years ago, but it 1s certainly 


easier than ever to get difficult castings 
made on a commercial basis 
\merican foundry is 


all of 


The success of the 
which have 


birth of 


due to several causes, 


developed since the this 


First 


largely 


journal among these is, probably, 


that is, adopting certain 
which each foundry is 


This is. the 


specialization 
lines of casting for 
fitted, and holding 

origin of duplication and the piece-price 


to them 


system, and it is this, coupled with a dis 


position to adopt labor-saving methods, 


that has placed the American makers of 


light castings in advance of all competition 


In hardware, agricultural machinery, 


stoves and water, steam and gas 


ranges, 


fittings, the American foundryman leads 


the world in quality, quantity and cost 


In the above named specialties, molding 


machines have been a most important 
economical factor, for without them suc 
cess could not have been so rapidly at- 


In addition to reducing the mold 


kept 


tained 
ing cost they have up and improved 


quality and uniformity; as they can bx 
operated by comparatively unskilled help 


they have made possible the phenomenal 





growth of these industries, in recent years, 
the 


without serious embarrassment to 


nanagement. These machines have be 


come as much a part of the modern foun 
dry equipment as the crane. It may be 
said, in fact, that they bear the same rela 
tion to the foundry that the milling ma 
chine does to the machine shop; and as 
the limitations of the latter are determined 
by the ingenuity and resources of the tool- 
maker, so is the capacity of the former 
the 


governed by the ability of pattern- 


maker. And the machine patternmaker is 


fast becoming as much of an expert as the 
toolmaker. 

The molding machine is not now con 
fined to small work, nor is extensive du 
plication of castings longer necessary to 


its success. The cost of making a mold 


has quite as much bearing on the case as 


the number of castings to be made. If a 


thousand castings from one pattern, o1 


gate of patterns, be a day’s work for one 


man, and six castings from another pat 


tern represent the same amount of work, 


in time or cost; and if by substituting ma 
chine molding for hand molding the pro 
duct from each pattern is increased 50 pet 
cent., or the cost equally reduced, it fol 
lows that the larger pattern is quite as well 
suited to machine molding as the smaller 
We 


greater 


might go farther and insist that a 


economy would be obtained by 


larger 


that it 


putting the pattern on the machine 


for the is probably more 


difficult 


reason 


o mold, and therefore a greater 
skill 
The 


molding machine is towards heavier work 


measure of gives way to lesser ex 


perience. tendency of the modert 


and as the foundrymen learn its value, 


irged Che increase 


use will be greatly enl: 


in our foundry output has so much ex 


ceeded the growth in the ranks of skilled 


} 


molders, that molding machines have b 


come a necessity, independent of the sav 
ing secured by their use 


In the production of heavy castings, the 
\merican founders have not been lag 
gards. While we have not so thoroughly 


dominated this field, we have advanced 
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rapidly and are fair rivals, in dry sand and 
loam molding, of our friends across the 
sea; and in substituting green sand for 
dry sand and loam it is probable that this 
When 


swad 


country is in advance of all others. 
the AMERICAN MACHINIST 
dling clothes, green sand molds for heavy 


Was 1n 


castings were considered a “Yankee trick” 
by our English friends. It may be still 
considered so by them, but in this country 
it is marvelous how much the products ot 
the oven and the bricked-up shapes have 
given way to skin-dried molds made 1 
green sand. This method of molding has 
been with us a growth rather than an idea 
No one man or shop originated it, but 


many have helped to develop and extend 


its use. It is probably the old story of 
necessity being the mother of so many 
good things. This system of skin drying 
is carried to the greatest extent in P 
burgh and vicinity, where natural ga 
so abundant. It is probable that the W: 


Machine C 


size and number of molds so treated, 


inghouse ompany leads in the 


and 
remark 


their success with this method is 


AMERICAN MACHINIST 


careless 


plenty of time to insure against 
ness in execution and consequent risk 1n 
losing casting.” 

Foundry equipment generally has beet 








able. Mr. P. C. Smith, superintendent of 
the Ingersoll-Sergeant Company's fou 
dries, also makes large casting n surface ENGINE BASE CA \ GREEN SANI WEIGH 
dried molds. He uses the We eht 1 NCHES WIDI 
MOLD FOR ABOVE CASTING OPEN AND WITH CORI CE AS MAD! 
drying, turning the flame into t covered | twenty 
mold. we f cranes alone 
The accompanying photographs of rdly a trace of the old practice remain 
large Westinghouse engine crank case Phe modern electric crane, traversing the 
illustrate the extent to which skin drying foundry, and running its entire length at 
is carried in this country The open a speed of several hundred feet per min 
mold shows the method very clearly. It ute, is the veriest slave of the molder. Witl 
is surface dried by natural gas tlam« I it he can do the most delicate patter 
quote the following from Mr. W. A. Bole, drawing and can handle with ease and 
general superintendent of the Westing dispatch the heaviest castings. We hav 
house Machine Company: “The cost of grown so accustomed to its prompt obed 
molding, at the present rate of wages, is ience to our demands that we do not fully 


] 
it 


58-100 cent per pound, which is a litt 
higher than we like to admit, but the cast 
that we are 


ing is of such a large size 


compelled to take special pains and allow 


realize its valu¢ 


we find that im 


In the cleaning roon 
provements, in the way of pneumatic chip 


pers and sand blast, are doing their share 


towards 


But 


foundry 





som 


mp1 
foundry's pro 
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ore than all else, 
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ngratulations 


twenty 
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Growth.—It is a noteworthy 


Its 


fact that no optimist has been bold enough 


Kirst 


to predict what has actually come to 


Phe of 


pass 


the trade have been so 


| 
back-sets 


and so severe, and have left so deep 


many 
an impress upon the minds of manufac 
turers, that it is not surprising that they 
should receive more consideration when 
forecasting the future than the more o1 
les hort-lived booms which have doubled 


up tonnage in ineredibly short periods 


Going no further back than the memorable 


boom of 1879-80, when pig iron sold at 
$60 a ton and every agency for increasing 
the production was set in motion, it will 
be reealled by those who were then en 
gaged in the business that prudent manu 
facturers and merchants were united in 
the belief (after demand slackened and 
prices broke) that the thing had been 


grossly overdone, and that we should have 
to pay dearly for the folly of overproduc 
\nd we did 
That was when we were producing 
If 


anyone had been bold enough to predict 


tion in the years 1884 and 
ISS5 


two or three million tons per annum 


at that time that within two decades our 
furnaces would be making eighteen mill 
ions of tons and that this would fall a 


million tons short of the actual require 
ments of the country, he would have been 


counted a lunatic. Nothing is better un 


derstood by those who have been long 


in iron making than the very fallible char 
acter of the judgment of those of largest 
experience and foremost standing in the 
There was 


1S8Q5 


trade 


a notable proof in the 


summer. of Something started an 


active demand for iron, and it was inter 
preted by no less sagacious observers than 
the officials of the Carnegie Company as 
the commencement of the real revival that 
would some time follow the 


1803 


all knew dis 


astrous panic of Prices of pig iron 


rose 40 Or 50 per cent 
Che 


for the real revival which came four years 


Che 


It proved a soda 


water rise country was not ready 


later noteworthy thing about it, 


be admitted 
chinery, ec 
had 
forced 


followed the great 


surplus 


By ARCHER BROWN. 


however, was the fact that those most completely fooled, and 
who lost the most money by their mistaken judgment, were the 


leaders of the trade. 


manner, when the great revival came in 


that the big 


tc., were the 
been overloaded with 


th that 


low-priced 


upon m the real thing had 
break in 


1and in 1900 which led to the exporting of 


half of 
that the 


the latter IQO1 it 


rid. Up ‘oOo 


the highest circles mission 


in 


») pre “luce the 





ISQO, 
manufacturers of pig iron, steel, ma 
most skeptical of all and not until order 
orders, 

come 
prices and suspension in 
Fan 
and alarmed the other manufacturing 
Was accepted 
of this coun 


cheapest iron and steel products of the 





it must 


was the 


at last 


mcon 


nations 








d supply them to other nations in increasing vol 
ume. When home demand set in strong 
in the fall and winter of 1901-2, furnaces and no restriction of output through dis 
and mills rather eagerly filled up their o1 content But, as wages are raised, the 
der books at slightly improved figures on units of product per man are decreased 


the theory, almost universally accepted, 


that the improvement could not last more 
Now a 
jO to 
more, and makers are plodding along 


the old 


advancing 


than months or a year 


has passed, prices 


SIX year 


are up 60 


cent 


wearily on contracts, with costs 
the rise in 


rapidly through 


wages, transportation, fuel, etc. 
The points I desire to emphasize from 
That the foremost man 


the 


the above are: 1. 


ufacturers and leaders in trade have 


seldom, if ever, shown signs of apprecia 
e and rapid development of 
the 


tion of the sur 


the country and immense expansion 


of the iron industry that ahead. 2 
Chat f 


prosperity leave more lasting impressions 


was 


the reactions following periods « 


than the booms and have a more powerful 
influence in molding the policy of manu 
the fu 


the 


facturers. 3. (Suggestively.) If 


ture 18 In any measure to Carry on 


record of growth in the past, where is the 
prophet who will dare to predict in figures 
the results twenty years hence? 

Second 


These 


an 


Obstacles to 


Progress 


Wwe are encountering just now to em 


barrassing degree. It is found that trans 


portation facilities have not kept growth 
with the development of iron and_ steel 
There are not cars and engines enough 
to handle the traffic. 


rapidly increasing 
' 


lurnaces are banked because coke lying 


in yards at the ovens cannot be trans 
ported to where it is needed. Great as 
the Lake Superior ore movement is, thi 
year, surpassing by several millions of 
ms all previous records, vet it is gravely 


questioned whether a= sufficient quantity 


can be got down before the close of navi 


gation to fully supply the needs of fur 
naces for the winter. Coal mines have 
not been opened nor coke ovens built fast 


enough to meet the increased demand for 
fuel. Labor would be in adequate supply 


if there were no interruptions by disputes 


In 


where negro labor predominates, 


some districts, notably in the South, 


miners 


find they can make enough to live by 
working only two or three full days in 
a week, and it is found impracticable to 
induce them to work more, So it proves 
in more than one instance that pressut 
for increased output results actually in a 


decrease with steadily enhancing cost 
And so the question is often heard in 
whether 


oft 


these piping days of prosperity 


there is not such a thing as too much 


a good thing; whether increasing costs ar¢ 


not going to throw us out of the markets 


of the world, where our high-priced labor 


must come in competition with the prod 


ucts of cheaper European labor; whether 


the strain upon the mechanical resources 


nervous resources 


of the country and the 


of our business men is not too great for 
our good; whether, in short, prosperity 
prospers as much as we think it does. 
Certain it is that the conditions of Igo00, 
when we were scaring German and Eng 


lish ironmasters so badly, completely 


laid 


are 


reversed, and their products are now 


down at our doors prices under our 
home markets, and in some instances bx 
low our home cost of production. And 
this notwithstanding tariff schedules 
which by many are deemed too high 
Third—Our Raw Materials—The per- 
manent strength of the American iron 
manufactures lies of course in our great 


natural resources in coking coals and iron 


coupled with facilities for ass 


bling these materials by 


enjoy in any other cour 
Maga- 


som 


In a recent review (Engineering 


ine, October, 1902) I undertook in 


detail to inquire into these foundations of 


the 


while 


industry. Suffice it to say here that 


certain well-known fields have their 


limitations already clearly fixed, other dis- 
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tricts, but yet partially developed, hold im 


mense reserves, which preclude the pos- 


sibility of our furnaces lacking cheap raw 
no mat 
Th 


SOON Te ach 


materials for generations to come, 


ter how rapid the growth in product. 


Connellsville coke district will 


its maximum and then slowly de 


he 


yet 


output 


cline. But there are large reserves in t 


id 
railroads 
where Vir 
and West Virginia 


nN¢ 


supply of coking coal 


+1 
outn al 
the 


section 


adjacent district west, not 


fully developed by It is, how 


ever, in the 


nessee, Kentucky meet 


that the great fi 


lure 


is found And that territory is now being 
rapidly opened up and will, in the not fat 
distant future, become as large a shippet 


as the Connellsville field 


In the Lake Superior ore district, 1 
sources of supply that were most counte: 
upon ten years ago—the so-called Old 
Range ores—have reached their lim 


ss new and wu 


tions, and, unl expected ce 
velopment occurs, will henceforth be de 
clining factors But the great Misaba 


1 
} 


range, which has 


the 


ven extensively explored 


: . wes 
in past three years, and which has 


the largest shiy 


become gest 


yper of all 
great possibilities This 


an indefinite time the period 


of the raw material which is now the foun 
dation of the great steel-making industrie¢ 
of Pittsburgh and the Great | es 
Generally speaking, the ou for the 
iron and steel industry of the United 
States is big with promise, provided only 
that labor is willing to res tl coun 


seled demands that ll be made 


upon 


restrict out push the advance 


In wages too of other 


nations 


An English Analysis of American Census Figures 
on the Iron and Steel Industries. 


Some very valuable and wholesome les 
sons are to be learned from the figures 
recently published by the United States 
Census Office as to the iron and steel in 
dustries of that country The most im 
portant of these lessons is the great im 


provement in the capacity 


men employed in the industry in que mn 
between 1890 and 1900. On analyzing tl 
census returns many cu s and striking 
facts are elicited, and we cannot but thinl 
t to be well worth while of ir manutfa 
Irers tl can them very « elv, with a 
view to drawing from them such informa 
tion as can be compared with the data 
is to Br h practice which every manu 
facturer | or ought to have, at his d 
osal Li take ony hres Sets oft 
figures as examples of the kind of inf 
nation we refer to. <A little sum in it 
etic enables S ea rn th n he in 
erval betwe he wo census years 1 Soo 
] 


and 


manufactured products of Americ 


1900, the average annual value of the 


an iron 


and steel works, per workman employed, 
ncreased from $2,800 to $3,621, or about 
30 per cent. This, of course, is a great 
gain, but the question arises—at what cost 
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had to be increased in a corresponding de- paid, the average of whi in 1900, In 
gree the actual gain might conceivably be cluding all rar es wcalitie ind 
reduced to zero It therefore becomes ages, was £110 Whether 
important to examine the statisti of his result greater individ 
Wages ind on d ¢ so we find tl ¢ l ett ‘ \ ‘ 
average wages paid per worker employed ( cat ethciency l 
nereased f1 $521 ISgo to $544 in ec Vv of ded fot 
1900. In other words, w i gain of only ern ‘ Y 
S23 In Wages vid vorkman | p fac f 
een eC! blee SS2] 1 \ ) ‘ ( i ( \ 
verage \ ie of wo! | g sp ‘ f vem d 
may conceivably ve been whollv a fun ‘ ewe! d | 
n of cre ead price »wWw ich cast he er me ad PD 
ndividua \\ Man W ad mm have ret \ a i 
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nalyzing the ( f 1) it trat yl g mig 
pires t verag i900 was 12 s 1B \ fours 
ons per w ( ¢ s nly o5 is 2 t tl d | 
1800. which is gain of about 4o per cent happened oer wctuen cm th 
, 
\nother Vay I ¢ Ing the tru CC ( ( \ ( 
nomic differences compute the valu Py f f ; 
if the products ined in re on to the { proc 1D ‘ ‘loved 
+ ] ] 1 
mount expended in wages This proce ‘ ep d 
tullv confirms the ay c daw ed by the 1 J , , f 
( O mer « 
) ‘ Sry 1800 ‘ 
S1.4 1Q00 | theret 
‘ ‘1 
ee ‘ ' 
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Iron merchant , . 
previous figure In 1890, each dollar ex 
vended in wages returned $5.3 as the value a ti 
; ‘ é, mbet f d 
I the pro ( yvibicn s Wadi were 
' | T 
emploved produ bu n 1000 e value ! , \ 
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A QVARTER-CENTVRY S PROGRESS 
IN MACHINE, ‘TOOLS 


ihe LES CE 
ee 


a OE: 


In this article we propose to show by 


illustrations and text as nearly as we can 


the advance that has been made in the 
designing of the leading machine tools 
as built and used in American machine 


shops during the twenty-five years since 


the AMERICAN MacuiNist has been, as 
occasion offered, giving illustrated accounts 
of examples of improved tools. 

For 
practicable for us to take up in this arti- 
cle all the 


ago and all those 
thought best to limit this showing to those 


obvious reasons it would be im 


tools built twenty-five years 
built now; and we have 


tool-building establishments that have been 
in business during the entire period; or 
practically so. Furthermore, we have lim 
ited it to a certain line of tools which are 
thought to be fairly representative of all, 
leaving out tools that have been originated 
1877, or that are more special in 


We in 


vited every concern we know of that h.d 


sinee 


their nature than those presented 


been in business during the entire twenty 
five-year period to participate in this show 
ing, and though most of them responded 


and furnished us with the necessary pho 
tographs or prints and data, some failed to 
do so from various causes 

\gain it ts might be 


imagired to find prints or photographs ot 


not SO cas) as 


tools made twenty-five years ago. Things 


move pretty rapidly these days, and print 
circulars, catalogs, and 


ed matter, espe 


cially photographs are in some cases dif 
ficult hold of 
Nevertheless the 


been able to prepare constitute, we think, 


to get 
illustrations we have 
showing. 

the tool 


a very satisfactory 


First, we take up which is 


perhaps more common than any other and 


to which the apprenti e boy is most apt 
to be first introduced—the drill press, 
which, in our opinion, might better be 


called the driller because it drills, for the 
same reason that the planing machine is 


almost universally called the planer be 
cause it planes 

It is not possible to go into particulars 
very much regarding the differences be 
and machines, 


The photographs tell 


tween these older newer 


nor is it necessary, 
most of the story, and in most cases tell 
tell it 
be possible in words. 


more of it and better than would 


BARNES UPRIGHT DRILL. 


The illustrations show the 25-inch driller 
the W. F. & John 
Rockford, Ill, and it 


built by Jarnes Com 


pany, of will be 


noticed that the old and new machines are, 
The 


new one is, however, equipped with back 


in general design, very much alike. 


gears (which are carried inside the cone) ; 
the feed is driven by means of cone pul 
leys instead of by cam and rocker as in 
the earlier model, and a step is now pro 
vided which throws out the feed when the 
hole is drilled to the proper depth. 


BEMENT, MILES & CO. 


1877 


We illustrate the 36-inch drill of 1877 


and the go-inch machine as now made 
The machines differ, principally, in the de 
sign of base, column and table, and in the 
arrangement of the driving gear and feed 
ing mechanism. The later drill has an ex 
tended base with working surface, a round 
the 


swung, a circular table (with oil channel ) 


column about which table may be 


which may be rotated on its axis, and 
table-elevating screw operated by means 
of a crank at the side of the column. A 


taper pin is provided for locating the table 


central with the spindle, so that a boring 


bar may be used; and the arrangement 
throughout for supporting the work and 
locating it under the drill is here much 
more convenient than in the earlier ma 
chine The countershaft, shown at the 
foot of the old drill is net embodied in 
the new design, the cone being driven, in 


The 


will be ob 


stead, from a countershaft overhead. 


go inch machine, which, it 
served, is provided with back gears, has, 
in addition to the hand teed through hand 
wheel and protected worm gezring, and 
rapid hand movement of the spindle by 
means of the lever at the left of the head, 
a power feed, driven, as shown, through 


the three-step cones 


GOULD & EBERHARDT DRILLER 

The new machine differs from the older 
not only in the general design of base, col 
but also in the driving and 


the 


umn, head, ete.., 


feeding mechanism, arrangement of 


the table and the manner in which it is 


elevated, and in many other particulars 


The 


much more rigidly constructed and more 


clearly indicated. new machine is 
convenient in operation; it has a greater 
number of speeds, and instead of the hand- 
wheel feed with which the older machine 
has both power and hand 


through the 


was provided, 


feeds, the spindle feeding 
head or the latter moving up and down on 
the column, as desired. The feed is in 
dependent of the spindle—having a driv 
ing cone of its own—and a coarse feed for 
reaming or finishing can be instantly ob- 
tained without stopping the machine. The 
so arranged that 


the 


feeding mechanism is 


when the back are thrown in, 


gears 
A stop throws 
The 


feed is increased ten-fold. 


out the feed at the required point. 





head is fitted with an automatic 


attachment for small work: 


tapping 
leavy tapping 
is done by the main spindle; the friction 
pulleys on the driving shaft having for 
ward and reverse belts. The machine has 
a compound table, and an oil pan is formed 
at the base, oil pump and piping being pro 
vided. 
NEW HAVEN MACHINE COMPANY 
The photographs show at a glance the 
principal points of difference in design, 
fluted 


now-passed 


the older driller exhibiting in its 
c lumn an example of the 
style of machine de- 


away architectural 


sign. The back gears on the new machine 
can be thrown in from the floor; the lower 
arm is moved upon the column by a screw, 
the and the 
to the 


spindle is counterbalanced 


brace at the back is carried down 
the stiffness of the machine 
the 


doing heavy work do not depend solely 


base, so that 


and the alinement of spindle when 


upon the rigidity of the column. The low 
er cone pulley is placed near the floor for 


the sake of the longer belt. 
rHE PRATT 
The Pratt & Whitney 


a variety of drilling machines, and among 


& WHITNEY COMPANY 


Company make 


these chose the gang drill as their repre 
sentative of driller progress. It is a man 
ufacturing tool rather than a machine-shop 
tool, and though the one of 1877 was con 
its day wonderfully efficient, 
the 


sidered in 


the contrast between older and the 


newer ones as we know them is very strik 
ing. As now built it is a heavier and more 
powerful machine. The spindles, origin 
ally driven by belts from the vertical shaft 
at the back, are, in the new model, driven 
by a Renold chain. The drill is furnished 


either with or without power feed, an 


automatic knock-off being provided when 


power feed is ordered. The work tabk 
is different from that fitted to the old 1 
machine and the counterbalance for thx 
table is now placed inside the column 
The new driller is made in three sizes, 
the one illustrated having six spindles 
Twenty-five years ago the machine was 


made with either three or four spindles 


WM. SELLERS & CO. 
This double-geared machine, as now 
constructed, while in general outline much 
like the Sellers drill of 1877, is heavier 


and more powerful than the machine of 


that period; and as the base—which is 


larger than in the earlier model—is planed 


off and provided with T-slots, large work 


can now be handled much more readily 


than in the older machine. 





pes 
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NILES TOOL WORKs. 


The 40-inch vertical machine of the late 
70's, with the machine of the same nominal 


/ 
capacity as now made, is shown. It will be 


seen that the style of the machine has been 


changed entirely. The older machine was 


W. F. & JOHN BARNES COMPANY 


1 


evidently intended to do a class of work 


which is now done to better advantage 
on other tools. The later machine has a 
shorter travel of the spindle, and is de 


signed only for drilling, but for doing this 


more efficiently. The gears are manifestly 


much heavier, the spindle much more pow 
much 


stronger 


erfully driven and with a 


feed. In place of the round table is a 
square one movable to and from the col 
umn, and with T-slots for the convenient 
attachment of work cr fixtures 

The later radial drill differs from the 


older one mainly in being motor driven by 


a motor which is placed upon a_ vertical 


AMERICAN MACHINIST 










BEMENT MILES & CO 


shaft at the top of the column; in having 


an arm which swivels to any angle, and in 


sole ate which ts obvi 
l 


the form of the 
ously much better adapted to a variety of 


both machines the entire 


work. In these 


tt } -“ 


and ail attached to it turn upon 


column 
fitted 


the 


a stump over which the column 1s 


and is clamped to the sole plate by 
flange In 


shaft at the 


bolts and nuts shown in the 


the new machine the vertical 


side of the column is driven by two ratios 


of gearing and from this shaft eight differ 
ent speeds are obtained by the cone pulleys 
and back gears, making sixteen speeds in 


all. 





order, it happens t] 
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BEMENT, MILES & CO in the design of the head and the arrange- also, it will be noted, are entirely different 


We take as an example their 1o0-inch ment of the driving gear; the increased in design from the one on the older lathe, 


crankshaft lathe, which, as built to-day, thickness of the face-plate, and the chuck the feed gearing also being changed, and 


is far more massive, has much greater jaws with which it is provided; the guard- each is entirely independent of the other 


driving power and a wider range of speeds ing of the driving and change gears, and in all its motions, a change gear table b 


} 


and feeds than the corresponding machine the brake for stopping the lathe quickly ing placed on each carriage apron. Each 


of 1877. The reader will note the change or at a determined point 





NILES TOOL WORKS 








carriages, carriage is now provided with double com 


pound tool slides, and these are much 
heavier and better supported than in the 
earlier design. 
FLATHLR & CO 

The new lathe built by Flather & Co. is, 
of course, much heavier than the old, the 
rigidity of the bed and strength of all the 
working parts being increased. The new 
—- 


lathe has a five-step cone, and the o 
style feed cones being replaced by the d 

vice shown under the head, the carriag« 
has a greater range of feeds for eithet 
turning or screw cutting and the feed 1s 
more readily changed. The headstock and 
tail-tock, which formerly rested on tw 

“V's,” in the new design rest on a “V" 
it the back and a flat way in front, this 
arrangement admitting of deeper and 
stiffer cross bridge for the carriage \ 
taper attachment is provided, and the cat 
riage, which is gibbed inside and out, is 
provided with either plain or compound 
rest 

NEW HAVEN MACHINE COMPANY 
The most important changes that hay 


been made are in the elimination of the 


sharp corners and “ornamental” features 
of the older design, giving the new 
lathe greater smoothress of appear 


ance, and in the method of feed driv 










ing. The later lathe has the first gear 
of the feed and screw-cutting train 
directly on the end of the spindle, and 
the stud is done away with. Other 
] 


alterations are clearly indicated by 


comparing the engravings. The cld 


lathe weighed Q, 500 


pounds; the new, 14,000 


T 
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NILES TOOL WORKS stud of the present lathe various rates of 


The 38-inch lathe of the later 7o’s is ™otion are given to the gear train and the 
shown, together with the “forge” lathe of gears in the train may be of cours 
the same nominal capacity, as now made. Changed for further ranges of feed or for 
The latter lathe is triple geared, face-plate S¢TeW cutting 
driven, legless and very much_heavie1 POND MACHINE TOOL COMPANY 
throughout. By a push-and-pull pin in the Phe Pond lathe, as made to-day, differs 
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V's, as formerly; in the design of the 
headstock, which carries a larger spindle 
than was formerly used, this spindle now 
being made with a large hole clear 
through it, and being provided with a five- 
step cone; and in the construction of the 


Ay 
otal 


| 
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show that in the past twenty-five years 
very few changes have been necessary in 
the design of this tool. The new machine 
differs from the old principally in the in- 
creased strength of bed and other mem- 


bers, and in greater driving power. The 








WILLIAM SELLERS & CO 


carriage and the feeding mechanism. The 
feed is more easily changed in this lathe, 
and stops are provided for releasing the 
feed at any desired point Threads from 2 
to 96 per inch may be cut, while the older 
lathe cut only from 3 to 48 threads per 
inch. The new lathe has a compound rest, 
the footstock being so designed that the 
rest may be swung around parallel to the 
bed, It will be noticed that all unnecessary 
finish is avoided in making this tool, and 
that provision is made for taking care of 
gears, wrenches, etc. It weighs with taper 
attachment 2,200 pounds, the older lathe 
weighing but 1,200 pounds. 
WILLIAM SELLERS & CO, 

A comparison of the engravings which 
illustrate the earlier model 36-inch triple 
geared engine and the corresponding lathe 
now built by William Sellers & Co, will 


f 


as 
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outer edges of the shear which were for- 
merly planed at an angle inclining inward 
from the shear face are now made perpen- 
dicular, and this we believe to be better 
than the angular form, The arrangement 
of the gearing at the apron is somewhat 
different from that provided on the older 
machine, and the feed-controlling devices 
are more conveniently placed. The cutting 
tool is better supported and clamped more 
firmly in the later lathe; and the foot- 
stock spindle, which in the older tool was 
clamped at the forward end only, is now 
secured at each end by moving a single 
lever; this being, so far as we know, 
the only lathe in which the tail spindle 


is so held. 


PLANERS 

Though the planer is of course much 
older than the AMERICAN MACHINIST, it is 
not nearly so old as the driller and the 
lathe, and men are now living who can re 
member when it was quite the regular 
thing to produce flat surfaces by the labori 
ous process of chipping and filing. Though 
a few planers were built twenty-five years 
resemble present-day patterns 
most of them were far inferior to the 
We show first 


ago that 


twentieth century machine. 
the older and the latest 


BEMENT, MILES & CO 


The new planer is provided, as shown, 


with motor drive, and the driving shaft is 








BEMENT, 





MILES & CO, 


placed crosswise of the bed; with the regu- 
lar drive this shaft is parallel with the bed, 
Aside 
from this change in the drive, the new 
machine differs from the old, principally, 
in the increased depth of bed and platen, 


as in the older machine illustrated. 


the increased rigidity of housing, in great- 
er driving power, and in the quicker re 
turn for the table. Some changes have 
been made, also, in the arrangement of the 
belt shifter and in the feeding mechanism 
for the heads. Both side heads on the 
new planer are counterbalanced; all heads 


have automatic tool-lifters; the ways for 
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the table, while shown V-shaped, may be _ is 2,560 pounds, the old one weighing 2,600 ment art 
either “V” or flat; and the bed in either pounds. chine has 
case is provided with oil pockets and roll NEW HAVEN MACHINE COMPANY tion to tl 
ers, so that perfect lubrication is practi Functionally these two planers do not deep 
cally insured. differ materially. They are both of med driver 
BETTS MACHINE COMPANY ium size—too small to employ more than )N 
The later planer differs from the older one saddle and are for the same work, he 
in having uprights of hollow section with- which they do in the same manner. The point 


be a epee: = 
c—_— 


= | 


———— 





FLATHER & CO 


out ribs or projections of any kind It = difference 


uses four tools instead of only one, has of shape of the upright 





s to be found chietly nn the new Pond planet 


ts and in the general a more powerful 


course far greater driving power, improved design, the later planer showing very mucl iff 
feed mechanism and a_ counterbalanced — plainly the influence of modern ideas housing heay 
cross-rail with power movement. NILES TOOL WORKS rail Phe feedu 
HENDEY MACHINE COMPANY. Phe 44-inch machines representing thi head C 
The new planer, which is built especially practice of 1877 and the present day are entirely differs 
for toolroom service by this company, dif shown and the main points of improve macl er 
. require desery 
in the « 14 
rangem: i the 
rews nd ‘ 
so plainly indi 
I rl \ 
The planet 
pany | 1 som 
er upright than 
has a matic 1 
old : ve 1] nel 
feed only Bo 
belts were on he 
n the d desigt 
elt 3 nthe 


fers from the older machine in a number 


of ways clearly indicated by the illustra 
tion The bed, housing and other parts 
are much heavier in the new machine; the 
mechanism for reversing the platen is at 
ranged in a different manner, shifting 
driving belts being employed instead of 
th 


the friction revers« used on le olde! 


planer; both elevating screws for the cross 
rail are made right-hand, where formerly 


one screw was right and the other left 


hand. The vertical feed as now arranged 
reads to thousandths It will be noticed =. 
. ou 
that the feed rack has been done away 
with and a vertical shaft substituted, this 7 


shaft being actuated by suitable gearing at 


the bottom. The weight of the new planer NILES TOOL WORKS 





he uprights in addi 


ss-rail, has a much 


more powcrfully 


he new machine ha 


in the old, and 1 


ng a deeper bed and 


ten and deeper cross 
m tor the two 


f the new planet 


rom that on the older 


re clearly shown and 
changes made 
ot tine head . the at 


rs for the elevating 


nning mechanism = are 


thre lustration 

Y COMPANY 

nade by this com 
] rect bed ind heav 
older machine, and 
in all directions, the 
ng automatic cross 


rwarad ind backing 


we side of the machine 


hile Now the driving 


ide and the re 


ide of the planer 
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Some changes have also been made in the ofa friction clutch, This plan of reversing platen that gave trouble. The cross-rail, 
hipping movement and in the movable was adopted in connection with a very like the rest of the machine, is made heav- 
dog. which allows the work to be run high return speed for the table, and as a ier and the two saddles with which it is 
provided are fitted inside the rail, the sad- 
dle of the earlier planer fitting over the 
cross-rail, as shown. The table, instead 
of traveling on two V’s, as in the earlier 
design, runs on one flat way and one V, 
and vertical surfaces are provided for pre- 
venting displacement in case of extraor- 
dinary side thrust. 

The feeding mechanism for the tools on 
the new planer, it will be seen, differs some- 
what from that used on the older machine. 


The cross-rail elevating screws placed at 





the outside of the uprights in the older 


planer are now placed inside; the cross- 


either way from the tool without changing 
the stops al the ic of the platen The 
weight of the older machine with counter 
shaft was 1,650 pounds; the new planet 
weighs with countershaft 2,150 pounds. 
WILLIAM SELLERS & CO 

he heavy planer with spiral gear driy 
ing motion built by William Sellers & Co., 
twenty-five years ago, and one of th 


heavy spiral-geared machines built by them 





to-day, are clearly shown 1n the half-tone 
The new machine differs from the old in 


aonumber of particulars. It has, instead 

of the open and crossed, shifting, driving NEW HAVEN MANUFACTURING COMPANY. 
Tt ] ] . ] » P ; 

belts, shown on the older planer, one belt result of finding that at such high speeds rail is elevated by power, and the vertical 
] 

1! 


only, which is not shifted, the reversing it was the inertia and momentum of the tool slides carried on the uprights are 


of the table being accomplished by means rapidly moving pulleys and not of the counterbalanced 





POND MACHINE TOOL COMPANY 





PRATT & WHITNEY COMPANY 
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SHAPERS 
BEMENT, MILES & CO. 


It has not proven practicable to get in 
all cases photographs of machines strictly 
comparable, and the older Bement, Miles 
& Co. shaper is 12 inches, while the later 
example is 26 inches. Yet th 





representative of shapers of their typ. 








«tS 

built in 1877 and at present 
As would be CX cted, the mac I 
to-day is of somewhat heavier design; and 
the tables are better supported, the be 


heing of box form and resting directly o1 


11) 


1¢@ floor instead of on legs, as formerly 


— 
bas 





ee ee 





BETTS MACHINE COMPANY. 








The photographs show 
ference between the shaper made by this 
1877 and the one they now 


machine is much heavier, 


built-up frame, 


AMERICAN MACHINIST 


which rests a support for the table, and 
a vise which has a graduated base and may 
be swiveled to The 


cross-feed and the stroke of the ram are 


any desired angle 


more readily changed in the new machine; 
the ram has a greater range of speeds, and 
instantly 


may be 


the 
tripled by moving a lever shown at the 


speed 





HENDEY MACHINE COMPANY 





NEW HAVEN MANUFACTURING 


doubled or 


COMPANY. 
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The four-step driving 


sleeve bolted to the 


rear of the column, 

cone is carried on a 
column and thus the driving shaft, which 
passes through this sleeve, is relieved from 
all strain due to belt pull. 
connecting rod is provided with a friction 


The cross-feed 


socket whichallows the rod to automatical 


ly adjust itself for any position of thetable. 











POND MACHINE TOOL COMPANY, 
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HENDEY MACHINE COMPANY 
As the cuts show pretty clearly the 


changes made in the past twenty-five years, 
little explanation is necessary. The col 





umn, table and ram of the new machine 
are stiffer than in the older design; a more 
powerful drive is provided; the table, which 
is box shape, is so arranged that it may be 
tilted and work planed to any desired 
taper; the stroke of — th + more 
conveniently changed, and, by means ot 
device on the reversing lev nay be very 
accurately adjusted after 1 dogs are s 
30th shapers have 15 inches stroke and 
15 inches cross-feed Phe older machine 
planed work & inches eh and weighcd 
850 pounds; the new shaper planes wor 
15 inches high and weighs 1,350 pounds 
PRATT & WHITNI COMPANY 
The illustrations show 10-inch shapx 
as made twenty-five vears ago and. the 
latest model 14-inch machine Phe new 
machine differs from the old principally 
in the better proportioned column = and 
ram; the more convenient table and. vis¢ 
(the latter being carried on a slide and so 
NILES TOO! 
( arranged that-it can be moved to and from 
i the column), and in the improved mech 
, anism for changing the stroke of the ram, 
the stroke being changed now from the 
é 
# 
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outside by turning a hexagon-head shaft WILLIAM SELLERS & CO 
passing through the disk shown in front his : dav. while heavie 
of the driving cone, while in the old ma nd more powert han formerly. is 
chine it was changed from the inside of gene ae ne cally the ee 


No. 











rm 1 feed being ¢ 
lly ( 4 ( itt the 
back of the head, w now mountes 
n tl ft running roug 
he top of ‘ ead e gearing t cours 
ng 1 g ing 
MIILLERS 
MTallin ‘ chi mMpor 
int 1 ( lop Work Lay 
in they ( tv-five veat v and 
wort \ rev ( ne upon em ot 
characte dd e scarcely dreamed 
Tt In 1877 here Vel ver\ 
few build {f them « pared with the 
number now d e few built very few 
iT ( nd ( old ich Cs compared 
wit at they wil \s will be 
WORKS een by the photograph, Bement, Miles & 
Co vere building miller twenty-five 
the column. The weight of the new shaper = year zo t might be judged by pre 
with countershaft is 2,200 pounds, the old-  ent-day standard nel « idered a very 
er machine (10-inch ) weighing 1.700 good exampl f machine tool designing 
pounds Comparison of the two machines, how 


> 





rHE PRATT & WHITNEY COMPANY, 





O10 
ever, shows the development of milling 
machines for machine shop use rather 
than the development of a milling ma- 
chine, since the new one is distinctly of a 


different type and intended for a class of 

work not attempted twenty-five years ago 
Phe the 

No. « 


half-tones illustrate 


milling machine as. built 
3 rs ago, and the 


No. 6 machine as the 


twenty-five yea 


now made, 


latter miller taking 37 inches be 
veen uprights and 30 inches un 
der the arbor, when 
the cross-slide is in 


ts highest position, 





] 


While the older machine shown meas 


red 22 inclhe between 


iS inche 


and 
hie 
differ in nearly every particulat 
bed 
the 


uprights 


between table and arbor 


machines 
the design of 


The changes made in 


and table: in 


ousing, cross-slide 


guiding the latter and gibbing 


to the bed, 


mechanism for 


method of 


and in the arrangement ot 


he driving the cutter at 


bor, are all clearly indicated in the illus 


In the new machine the table is 


fed by helical pinion and rack movement 
\s the Sellers friction disks are employed 


] 1 


great number of feeds can be obtained 
the old machine having but five rates ot 
feed In addition to the feeds now ob 


tained through the friction disks, the tabl 
a rapid forward movement by power, 


] 
md, by 


has 


a clutch mechanism, has 


means of 





quick return movement at three different 


rates of speed. Automatic stops are pro- 


vided for disengaging the feed at any de 
sired point. The table has also a rapid 


and a fine adjustment by hand, the former 
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by means of the large hand-wheel at the an oil pump, and provision is made for 


side of the machine, and the latter by taking care of the lubricant used in the 


means of the vertical shaft (arranged to cutters. 


be operated by a hand-crank) shown at BECKER-BRAINARD COMPANY. 


ose if . ¢ -whee] The >» , ore 1 . 
the right of the hand-wheel. The method The original Brainard milling machine, 


7 : he ; le = utter ar , : 
of supporting the spindle and cutter arbor sencihies 


little in 


as built twenty-five years ago, 


the modern Becker-Prainard very 


appearance, and the operator handling 


might have difficulty in persuading 
that the 


The 


perior feed belt arrangement—1. ¢., a feed 


them 


himself one was the progenito 


if the other old machine had a su 


helt wider than common and running ove: 
a pulley the speed of which was conside1 
that of 
feed belt 


the spindle, so tl 


capacity. N 


ably above 
there was ample 
universal joints was used, but 


shaft 


shaft with 


instead a movine with the knee and 





WILLIAM 


SELLERS & CO 


, , 1 "4 , 1 , 17 1 ™ 
Is Cleary Howl Phe cross-slide, whicl DV a suUlladie Cistance-p1ec Keeping i} 


is so arranged that it may be elevated by the same dis 


power, is adjusted, to bring the cutter to tance from it, distance being adjust 


hand-wheel at able to take up slack in the be 


the work. by means of the 





2 ge 





MILES & CO 


cross-rail is arranged to \ supplementary table with centers wa- 


vertical provided, but spirals could not be cut witlr 
the 


the right of 


receive, if desired, a milling at 


tachment adjustable to any position. In these, such work requiring specia! 


shown at 
tle or. 


place of the drip cup, used on the older spiral attachment 


machine, the new miller is provided with the old machine on the This could 
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be set upon the platen at the required 
angle and was at first fed by hand only, 
and later, means were provided for feeding 


it automatically. This was, so far as 





nown, the first machine to use the ove1 
anging arm and outer support for the 
sp.ndle 

The new machine will be recognized as 
fully up to date. It has the straight, ste 


removable arm, yoke attachment to the 


Knee, an ail-gear teed Ww Nh levers tor ¢g 
ing quickly any desired rate of feed, thers 


beng twenty changes for each spindle 


rate of each indicated upor 


The old machine had 


n automatic feed for the platen only, and 
his could be reversed only by crossing 
the belt. The new machine has feeds for 


the knee and saddle in addition, and any 
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that when the knee or the saddle has been In the two engravings are shown the 


set in a desired position, pressure upon a_ earlier and the latest form of the machin 


knob releases the hand-wheel. so that m as built by the Brown & Sharpe Manu 
accidental movement of the slide can take facturing Company, wl first introduced 
place By the same arrangement the it about 1865. The machine shown 
hand-wheels need not turn when the 1 D tf f ‘ ce (No. I 
chine is feeding but it represents the machi ibstantially 
BROWN & SHARPE MANUFACTURING COMPANY as built twenty-five veatr g The new 
Probably no other single machine has n vhil t retain lt ntial 
exerted so great an influence upon. th featur | ! dditior n overhanging 
racter of machine-shop and olroom g ead 
work as has the universal mill machine veal i \ f vine va 
and if it were to be banished from ou Xi ( ¢ i 
shops their ethciency would be very mucl placed at 1 nel t hand-whee 
t\ ( ( dl y 1! } 
saddle feed sere I 
ferred to witl iterferencs C1 
I tures rf the DD ver ) i | 
whet ele, d ] ra t 
Ove e plat 1 
\ ere d ‘ 
iD pindl 
1 s d ar 
rnin 
‘ ] | té I 





‘ i o1 
( 1 ¢ rr 
\ ) 
) 
( ‘ 
‘ ( ‘ 1 
| i 
re) 
HENDEY MACHI) IMPAN pene 
educed he machine tool w ( 
bove a rs, has intelligence an 1 & 
brains worked into 1 indo | S ( , \ 





ing screw, and the machine conforms in 
general appearance to the requirements of 
modern ideas in machine tool design 
| here is in this machine a clutch arrange 


ment in the hubs of the hand-wheels, sé 


OULD & EBERHARDT 
work of the driller, planer and lathe, |x gether were cataloged; they now make 
sides doing a wide variety of work peculiar five sizes of universals and sixteen differ 
o itself and which it is impracticable or ent machines altogethet 
mpossible to do on any of the others We show also the heavier back-geared 
named machine as built in 1877 and the corres 
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ponding machine as built now. The feed ve 


arrangement here is entirely different, be- ar 


ing derived from belt pulleys at the rear w 


BE¢ 
of the machine, which drive the vertical — « 
shaft seen behind the elevating screw; 
motion for all the feeds being taken from \ 
this. It has a feed ranging from 0.004 tot 





7 sph 
pew yt 
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‘ry much to the rigidity of the machine direction as a lathe spindle, and so placed 
id the amount of cut that can be taken’ the dividing head at the right-hand end 
ith it. of the platen instead of the left, as had 





KER-BRAINERD MILLING MACHINE COMPANY 

INCINNATL MILLING MACHINE COMPANY been the universal the genera 

lwenty-five years ago Frederick Holz practice Phe machine answered its pu 

Vas superintendent of a screw and tap poss well that a number of others wer 

factory in Cincinnati. They wanted a_ built, and lates f them were built 
> 





BROWN & SHARPE MANUFACTURING COMPANY 
0.21 inch per turn of spindle, and there is miller for grooving taps, and Mr. Holz for other Finally, in 1889, the company 
a quick return for the table by hand. Arm designed and built for that purpose the sold out its screw and tap business 
machine shown. He began with the idea changed its. name to the Cincinnati Mull 


braces tie the outboard arbor support and 


the knee together when desired, adding 


that the spindle should turn in the same ing Machine Company, and has been ever 
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nee a very important factor in the mill tive feed arrangement, doing away with as for the platen; each is controlled by a 
ing machine business. They still adhere the feed belt and providing a system of separate lever and all are reversible by a 
© the practice of placing the dividing levers with indicators showing just what lever in front of the machine. Not the 
head at the right. and they introduced the feed is being obtained. The machine at least interesting thing about the machine ; 





BROWN & SHARPE MANUF 


practice of placing the shaft for the knee the right is an exampl 


elevating crank at an angle, so that elevat- struction, in which 


ing and saddle movement cranks er wheels 0.006 to 0.3 inch per tt 





CINCINNATI MILLING MACHINE COMPANY 
are always in place and can be moved © sixtcen changes, and the spindle has also” is very well known to readers of this 
simultaneously if desired. This has now © sixteen different rates of motion, ranging journal. 
become a regular feature of all modern from 9 to 350 turns per minute. There PRATT & WHITNEY COMPANY 
machines. They also introduced the posi- are feeds for the knee and saddle as well This has long been one of the most 





the 





ACTURING COMPANY 


Is 


is the shop in which it is built, which 
and, 


thanks to the liberality of its proprietors, 


e of the latest con 


feeds range from extremely interesting in many ways, 


irn_ of spindle, with 
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familiar machines in manufacturing estab the cutter arbor is entirely different, being wert 


1 eg orig \ Mal c Cas Ys, ATC NOV 
lishments where small arms and similar obviously much better supported, and pro- in one; and the column is now provide 
articles are manufactured. The Pratt & vided with a screw for vertical adjust with a pan or tray for holding wrenches 
Whitney Company has been the principal ment. No finished surfaces are provided cutters and other tools Phe cone pulley 
builder of such machines from the start, except where necessary for the working t will be observed, laces ‘ 





THE PRATT & WHITNEY COMPANY 


and the photegraphs give a good illustra- of the machine, but neatness is secured dle with the Il step next the front 
tion of the tendencies of the past twenty rather by careful attention to design. This bearing, this arrangement being the reverse 
five years in machine-tool design. The machine weighs with countershaft 1,500 of the usual practic Phe knee, which 
new machine differs from the old prin- pounds, the weight of the older machine in the older model was elevated by a screw 
cipally in the increased depth of bed, the with  countershaft 
increased width of platen and saddle; in being 1,125 pounds | 
provision for catching and controlling the The line engray | ! 
tlow of lubricant used on the cutters; in ing gives a_ clear , | | |<, GT | 
much greater driving power, and in cov idea of the Pratt & 7} i) 
ered and protected gearing. In the new Whitney 1902 mod . » 

= 








\ 
rHE PRATT & WHITNI IMPANY 

machine the spindle is adjusted vertically el hand miller, and, after comparing. the cluates ring n the new 

by means of the crank at the left instead illustration with that showing the machit.e design, raised by 1 ns of ra ( 

of by the manipulation of a combined gear as built twenty-five years ago, a number of ton, and counterbalanced by a weig 

wheel and hand wheel below, as in the interesting differences will be noticed. side the columi he table and saddl 


older machine. The 


uutboard support for The column and head of the miller, which entirely d:tterent design from those 
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with which the earlier miller was pro- SCREW MACHINES—TURRET MA- used principally in making small screws 
vided; and the levers for operating the CHINES. and similar articles. Since that time, how 
table. and the screws and check-nuts which Twenty-five years ago most all machines ever, the scope of the machine has been 


serve as stops for table and knee, are now that used the turret for holding tools very much extended, and the larger ma 


more conveniently arranged. were called screw machines, and were chines are now generally called turret 
ak 
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machines or turret lathes. It 1s difficult, 


if not impossible, to draw a sharp line of 


demarkation between them, because they 
overlap each other’s field somewhat, and 


they are here treated together. One of 


the most astonishing features of the case 


is the increased number of builders now 





compared with 1877 Phe numerous 
automatic machines now built are also 
remarkable, such machines being practi 


cally unknown in machine shops twenty 
five years ago 

BROWN & SHARPE MANUFACTURING COM 
PANY. 


The development of one of these screw 





machines is represented by the engray 
ings of the older and the newer Brown & 
Sharpe machine. In the older machine a 
hand-wheel at the back end of the spindle 
the 


seen suspended 


opened or closed chuck, and when 


opened the weight from 


a chain fed the rod forward to a stop in 


AMERICAN MACHINIST 
The chuck was then closed by 
With 


machine, when the operator has 


the turret. 
another motion of the hand-wheel. 
the new 
finished a piece, he moves the small lever 
the bed the 


this is 


seen projecting from below 


main spindle, and when done a 


shaft below the spindle is engaged, makes 





POND MACHINE TOOL COMPANY 


means of suitable cams 


the 


one turn and, by 
forward 


upon the chuck, feeds stock 


and closes the chuck again; all this being 
done with exceeding quickness, with al 
most no effort on the part of the work 
man, and so accurately that no stop is 
required in the turret to gage the length. 


The turret and cross-slide are operated 


WILLIAM SELLERS & CO 


in the same manner as in the older ma 


chine, but in the greater smoothness and 


symmetry of design, in the improved ap 


pliances for using and taking care oft 
lubricant and in the provision made for 
keeping at hand all wrenches necessary 
to use in “setting up” or adjusting the 


November 6, 1902. 
machine, is shown the influence and the 
embodiment of modern ideas of machine 
tool design. 

JONES & LAMSON MACHINE CO 


The Jones & Lamson Company, as prob 


ably most of our readers know, is one of 


the oldest machine-tool concerns in this 





country, For a long time it was emong 
a vari 


fe Tr 


These in 


the leaders in the construction of 


ety of machine tools, particularly 


small arms manufacturing. 
cluded turret screw machines, lathes, mill 
ing machines, profilers, trip-hammers, mul 
tiple spindle drillers and many other ma 
all of 


chines, which have been replaced 





by one machine, of which they build oily 


Chis firm claims to have o 


one size 1 


inated the turret screw machine—a claim 


which, so far as we know, is not disputed 


In 1855, or forty-seven years ago, they 
were building a screw machine embodying 
all of the essential features of the han? 








| 
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screw machine as made to-day, and at 
the time the AMERICAN MACHINIST was 
born they were making several styles and 
sizes of screw machines, including the one 
shown at the left, which is chosen from 
among their product of that day as being 
most fairly comparable with the machine 
they now build and which, though by an 
entirely different name, is yet within the 
same class and is intended for essertially 
the same work. Features of the old ma 
chine worthy of note are that the uprights 
composing the headstock are cast solid 
with the bed, and thot there is a geared 
feed which, by worm gearing, moves the 
turret slide within a block that is movable 
upon the bed, The cross-slide is moved 
either by a screw or lever, and altogether 
the machine is quite modern in its feat 
ures 

The machine at the right, however, 
which has taken the place, not only of 
the older machine shown, but of all 
others so far as the Jones & Lamson Com 
pany is concerned, was a distinct departure 


in turret lathe construction. Our readers 





BROWN 


are familiar with it, and with the fact 


that the low, flat turret permits tools to be 
bolted to its upper surface, which tools 
do not overhang at all and yet permit of 

' : 


turning work of any required length wit! 


in the capacity of the machine. One ot 
hes« vols does the ¢ g off so th l 
cross-slide for that purpos son re 
quired; and the cutting s, being readily 


adjustable ror auy Size, 1 ake 1 avatilab] 


for advantageous use on work that come 
in much smaller lots than would be within 


ie range of economical handling by turret 
machines of the erdinary type his ma 
chine was also the first, we believe, to 
provided with an independent stop fot 


l, each independently ad 
the 


each turret t 


juscable his was made necessary by 
tact that the old form of tool, adjustable 
to or from the center of the turret, was 
abandoned entirely, but it has proven a val 
uable feature for other machines as well 
In the present machine the back gears are 


thrown in or out of action without stop 


ping the machine; there is an automatic 


AMERICAN MACHINIST 


feed for the bar through the spindle iv 


this machine must be accorded the distinc- 


tion, we think, of being among the few 


distinct entities In machine tool construc 


tion that have been brought out during the 


period under review and that have exert 
ed an important influence upon the cost 
of machine-shop work 
THE PRATT & WHITNEY COMPANY 

While the old machine shown is. the 
No. 1 of 1878, the photograph represents 
fairly well the No. 2 of the same period. 
The latter machine had a chuck capacity 
of 11-16 inch, while the No. 3 handled 
stock up to 1 1-16 inches in diameter. This 
new machine, therefore, which takes stock 
up to 1 inch in diameter and turns a length 


of 10 inches, comes, as far as chuck capa 


city is concerned, between the old-style 


No. 2 and No. 3. The two machines illus 
trated differ in a great many particulars; 
the head, bed and pan of the new machine 
are all formed in one casting; the cone ts 


placed on the spindle with the sn 





next the front bearing, and the turret, now 


hexagonal in form, inst 


& SHARPE MANUFACTURING COMPANY GRID 


ried on a slide moving in an adjustable 


block on the bed as in the older machine 


is mounted on a carriage which travels d 


rectly on the bed Phe ways, it will be 
ced re nd beveled off on tl 
er edge Phe ew rang 
much more rigid \ Dp ( ) y 
provided for « ( S 
re ¢ \ diusted d pump ‘ 
uping being fitted » thn CHI 
oO re better lubr ed than forme 
Phe d stvle No. 2 machine weighed 70 
pounds; the new 1 hine weigl [270 


BORING AND TURNING MILLS 


Phough it is probably true, as claimed 
hat the first boring and turning mill wa 
built in Englane he " ha 
vecome distinctively American, 1s a reg 


lar feature of American machine shops 
ind has done much to reduce costs of 
loing certain cl ‘ f lathe worl lor 
ll work of considerable weight that 1 
ort relatively ength and that m 


1O19O 
ratedly 1 pe 
England it fte1 
Es & CO 
d rning n 


more powertul 


greater number ot 
feed now being ob 
riction disks which 


rig Irom which 
ill movemel 
ne d lowering 
Ver are « rolled 
Vi ently Opel ed 
ble | re 
| table CON 
ind r¢ S ) 
( l irgc dl eter 
() l ed 1 ( 
\ 2 ’ i 
vy employed I} 
I | cutter ba 





» that t to 
for swinging 


il 
oe d 
] ] 
‘ dt fi 
dently tr tine 
Tid | 
ae i 
The 
, 0 
d turning 1 i 
t tl new m 
' \ YT clear y 


. 4 ( yin i 
‘ upright et 
In having tw 


and t counter 


' mn? 
il nproved 
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friction disk feed for the tools, and in 
provision for elevating the cross-rail by 
power. The table, which in the earlier 


design rested in a V-shaped bearing, now 


has a flat bearing. The upper and lower 


edges of the rail, over which the saddles 
the 


fit, are made with face, in 


stead of being at an angle, as in the older 


square 


mill; and both elevating screws are now 


where formerly one screw 


and one left-hand. 


right-hand, 


was right 


NILES TOOL WORKS, 

The 12-foot machine of the later 70's 
and the present one are shown, and a 
glance at the photographs shows very 
clearly the advance that has been made 


within that period, At the time the earlier 
machine was made the Niles Works made 
a specialty of their boring and turning 
mills. The table was at that date support 
ed for heavy work upon an annular bear 
ing very near the periphery, and from this 
bearing it could be raised slightly by turn 
ing the square-headed screw seen in front 
near the floor, so that it then bore only 
the thrust bearing of the spindle 
and could be run rapidly for small boring 
This 
the 


bars, 


upon 


or for other feature is 
still 


counterbalancing the tool 


purposes 


retained, as is also method of 


which in 
the time of the older machine was a new 
feature. The later machine is manifestly 


much heavier than the older, is motor 


driven and has a saddle with extra tool 
bar fitted to the right-hand upright 


POOL COMPANY 


The Pond 8! 


foot boring mill as made twenty-five years 


POND MACHINI 


illustrations show. the 
ago and the 8-foot machine built to-day 
The tool 1S of 


and stronger than the older mill, and the 


new course much heavier 


are better 


the 


working 
The table of 


on a bearing nearly as large as the table 


various parts sup 


ported. new mull runs 


itself, it being formerly supported by its 


spindle only. Two heads are now pro 


vided in place of the one originally used, 
and the tool-slides are operated by rack 
instead of by screw and 


and gearing, 


gears as in the old design. The driving 


cones, it will be noticed, are arranged 
differently on the two machines, and_ the 
saddles, tool-slides, tool-holders and feed 
gear, as now made, are entirely different 
in design from those on the older mill 

MACHINE 


The had 


which needed to go only half-way over the 


BETTS COMPANY 


older mill but one tool-bar, 
table, thus reducing the length of the tin 
ished portion of the cross-rail. The most 


striking difference perhaps between the 
old and the new design is in the depth of 
the bed, which, although it probably ap 
peared all right to most designers of that 
time, is now seen to be a very weak feat 
ure of the machine; no amount of strength 
in the uprights being of any use, so long 
as they were connected to the table by such 


a bed. 


sometimes three, cutting tools, and for the 


The new machine carries two, and 


same capacity is fully 50 per cent. heavier. 


AMERICAN MACHINIST 


Instead of the ribbed patterns, the up 
rights, tables, beds, etc., are now made of 
the that the 
weight does not fairly represent the in 
Where 
the shafts in the old machine ran in cast 
they now run in 


box form, so increase of 


crease in stiffness and strength. 


iron or babbitt bearings, 


bronze bushings. and steel is much more 
generally used for shafts, pinions, ete. 
GRINDING MACHINES. 
When the AMERICAN MACHINIST began, 


the and 


little 
equipment. It 


grinder was a new 


universa 


known feature of machine-shop 


was being introduced, but 


was to be found in only a very few of 


the most advanced shops, was generally 


regarded as a machine by which very fine 


work could be done, and allowable only 
where one did not care much what work 
cost but only for its quality. Well-in 


formed machinists do not regard it in 


that light now. 
to-day will do better work than the one 


The universal grinder of 


fer. 
) 


KRUPP BALI 


built twenty-five years ago, and it will do 
work of any required grade much cheap 
er—in fact, 
to size more cheaply than it can usually 


will finish work smooth and 


be done by other method. 

The machine shown as built in 1877 by 
the Brown & Sharpe Manufacturing Com 
pany is substantially as it is built to-day; 
the 
which it has been improved as a result of 


any 


but to go over principal points in 


experience and of advance in the art of 


machine design, we mention some of. the 


features the 


found on the old 


leading possessed by new 
machine which are not 
In the first place, and by no means least 


Mas 


siveness has been proven to be of special 


important, is the matter of weight. 


value in a grinder. In other words, weight 


for its own sake is desirable, after which 


considerations of the best distribution of 


metal come in. The 1877 grinder, includ 
ing overhead works, weighed about 2,300 
modern one, which is prac 


the 


the 
tically of 


pounds ; 


same nominal capacity, 
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weighs 3,500 pounds. The new ma 
chine is so arranged that the wheel 
spindle with its boxes comes out by 
simply loosening two screws; expan 
sion of the work while in the machine 


is provided for by a spring which holds 
the tail center up to the work with a un 
form pressure; it has an automatic cross 
feed, by means of which work will be re 
diameter 
the 


duced to predetermined 
further attention 
ator, and the mechanism is at 


tached to the square plate seen in front 


any 


without from oper 


internal 


of the machine which is dowelled and 
bolted in place, this conducing very much 
to economy of manufacturing and _ to 


convenience of access as well. Then the 
system of rests has been developed to a 
wonderful degree, so that a rough piece 
far too long and slender to support even 
its own weight without excessive flexure 
can be placed upon centers and rapidly 
ground without trouble. 


and accurately 


In the older machine provision was made 








BEARINGS FOR TURRETS. 


for dripping water upon the wheel; in the 
new it is run on in a strong stream, as is 
in fact necessary when doing grinding at 
the rates which modern practice calls for. 





‘Notes on Naval Progress” contains the 
following: 


“The 


has been found by Krupp to give many 


use of ball bearings for turrets 


advantages. For turrets weighing 200 
tons, balls of 80 to 90 millimeters (3.15 to 
3.4 inches) in diameter are used. For tur 
rets weighing 300 tons the diameter is in 
(4.72 


The weight carried by a ball of 80 to 90 


creased to 120 millimeters inches ) 
millimeters is from 2,204 to 3,396 pounds 
while that sustained by the 120-millimeter 
The ball track 


shown in section in the sketch is 15.74 feet 


balls is 5,512 pounds. 


in diameter and contains 152 balls of a 
diameter of 86 millimeters—33¢ inches A 
guide rail is used to retain the balls in 


position.” 
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BUSINESS GREAT BRITAIN. 


By CHARLES CHURCHILL. 


IN 









vears that measure the existence of the 


\MERICAN MACHINIST | have been en 


gaged in the business of introducing 
\merican tools to British workshops, and 
though at first I worked without it, this 
journal has been such a valuable assist 
ance to the growth of the business here 


that I gladly embrace the opportunity ot 
helping to celebrate its twenty-fifth 


anni 


versary No one can tell, of course, 


has bee n, becaus¢ 


pre 


cisely how much help it 


there is no way of ascertaining just what 


the business would have been without it; 


but that its intluence has been a powerful 


one, and still increases, we have abundant 


evidence 


tools and 
} 
i 


Phe advent of American ma 


chinery into Great Britain im as a 


ICL. 


business about the year 1865. Previous 


to that date a few tools had been imported 
\merica, 


fo1 


by who had visited 


had there 


engineers 


seen tools that suitable 


were 


some special work and had purchased 


same for their individual needs, but no 


brought the tools here for 


importer had 


sale or had endeavored to introduce them 
as a commercial business 

The writer has been in England since 
1862, having come here in charge of som«e 


special machinery for covering steel wire 


used in the manufacture of crinolines o1 


hoop. skirts, which 


the 


Were worn so genel 


ally by ladies at that period. In that 


connection certain tools were required, 


and not finding them on this side of the 


had 


States 


ocean they be imported from. the 


Unite d 
tools that 


to 
Phe 


writer possessed led to the 


knowledge of such 
the 
belief that a good market could be found 


the Brit 


here if they were introduced t 


ish engineers, and all of my time and 


efforts have since been devoted to that 
work. 
The first tools thus introduced were 


\merican chucks made by the Cushman 
Chuck Company and |] Horton & Son 
Company lo these lines followed the 


Morse twist drills and, later on, the small 


\Manufactut 


Phe in 


tools of the Brown & Sharpe 


ing Company and other makers 


troduction of such tools did not meet with 
much favor generally In many places 
they wert ‘ked upon as an attempt t 
introduce “American rubbish” and_ pro 
voked the taunt that we were “bringing 


coals to Newcastle 
Phe \merican ( 


War. when there was much unkind feel 


owing the 


period foll 


ing towards the States, was especially try 
ing and made the task all the more diffi 
cult; consequently the business was at 


time slow discouraging, 


the 


and almost 


and fact that 


persistent 


pushing 


For somewhat more than the number of 


i\ 
he 
Wha 
tt< 
ICs 
ell 
the goods were that they were repre ise here springing from the fact that what 
sented to be gradually overcame prejudice ( f the 
The ten vears first) spet n that way ‘ \ 
showed sulhicient idvance if nd e the 1 | \ ) > TY 
eventual success which is now tamuliar te 1 1 r rements may be 
all who e interested in 1 . Having « {« 
brought the s1 sUISIT to a su f rity 
cessful issue, we then began to dues the 
machine tools and to find a market tot t been 
lathes, drills, planers, shapet g 
and grinding machines and other (special) \mer 
machines Phese tools et with a good  ¢ ve mn 
deal of opposition from the workmet \ id aia 
who did not readily change from their old 1 CH 1 hin more it 
and fixed views of what a machine should 
Ie The work of overcoming this oppos lin 
tion has not been light or easv. and I l I \ nd chim nad tool 
fact it is not yet entirely overcome, thoug] ffect upon the trade 
there is so much less of it these days that el veal bn 
by contrast, if not otherwise, our. task reat ne For there no 
seems easy \s we worl bac upon ‘ ny 
work NOV Ve set that Ste uly progress h ~ « Brit 
been made: a curious feature of the manufactures I] stand still and let 
growth of the business being that. 1f we \ find he 
disregard the “hump” in the curve ot ( te re 
progress, caused by the bicycle le i ike 
1896-7, the curve is generally regular M« ( few year 
steadily upward ignificant 1 being that to-day any 
One of the first plants of American ma \) val 
chine tools placed here was tor the Gat ’ I dealer and 
ling Gun Company, whose works wert I 1 purchase 
started in Birminghar n the vear 1889 Cl cl ely 
under the management of an American . 
ae 
and this plant. when in suecesstul ope \\ Cg duce 
tion, began to attract the attention of othe \met there W not place mM 
works, and opened the way tot ‘ Cire ) vere on. sal 
plants Secing wheving d= mat Po-e 1 doin 
doubters who could not be otherwis oO thi | ro I ‘ I d ler n (ireat 
vineed that good tools could come 1 Di 
America, nor, in fact, from anywhere « ! ng 
except from British workshops, were co 
pelled to believe the evidence of ( ! iA m 
eyes ch 
Phe ore bieve ( mal ne vu ‘ ‘ ' ) } 
fresh imp to the det ( nd ’ oh the 
troduc f ! cm ( | es will 
were pl \ re \1 1 a 
raid ed tiie 1 ; ] ‘ ( t « Ins¢ 
Orders 4 iis ot Annet , | de 
tools tlo ‘ freely 9 ] f 
rking cated eng nee uf ! “ v first 
t] it t ( ere s valuabl ' \1 » 
ne 1 1 CF y good ft engine 9 t go, | 
work, and from t date ck 1 d gy th 
ste ( \ I ( SCf “4 ‘ \ He ‘ tee 








tools and machinery is one of the ties that 


is uniting the two countries in a closer 


urion of commercial and brotherly friend 





The Machine Tool Progress of Cincinnati During 
the Past Twenty-Five Years. 


sinele fact in the progress of the 


No 
manufacturing industries of the country 
during the period which is covered by the 
history of this paper is more striking than 
incinnati as a machine 
When this paper was 


but three 


the growth of ¢ 
tool building center. 


established, in 1577, there were 


of what are now Cincinnati machine-tool 


building establishments in existence, while 


to-day that city builds far more machine 


tools than any other in the world. 


Of the Cincinnati shops the oldest, by 
far, is that of John Steptoe & Co. This 
busine was begun in 1845 \t the time 
vhen we were born it was conducted un 
der the firm name of Steptoe & McFar 


land. The business of the Bick 


ford Drill & Tool Company had been es 


present 


tablished by Henry Bickford, making 
what was then known as the Bickford 
drill The firm of Holz & Mueller, the 
forerunner of the Cincinnati Milling Ma 


chine Company, was the only one of those 


business which was then in 


The ir 


the manufacture of taps and dies 


now doing 


eCXISTCNCE business Was, however, 


Their 


first milling machine was made in 1878, 


the 
the 


but it was made for their own use, 


manufacture of milling machines for 


market not being taken up until about 


ISSS 
This 


showed 


number of establishments 
1880, when Will 


who had been previously en 


modest 
no increase until 
Lodge, 
as a workman with Steptoe & Me 


William 


am 
gaged 


Farland, associated himself with 


Barker and established the firm of Lodge, 
Barker & Co., which later became in sue 
cession Lodge, Davis & Co., the Lodge & 
Davis Machine Tool Company and_ the 
American Tool Works Company. An 
other descendant of Lodge, Barker & Co 
is the firm of Wm. Barker & Co., which 
thus also dates from 1880 


The next year saw the beginning of the 


business of the present G. A. Gray Com 


pany, after which there is a gap until 1884, 
when the business of the Sebastian Lathe 
s started, and two years more 


the list 


Company wa 


saw but one more addition to 


the present Oesterlein Machine Company, 
which was started in 1886 by Mr. Oeste 


lein, although the manufacture of the pres 


ent line of product was not taken up un 


aid to close the 


ancient history period of the Cineinnati 


machine-tool industry, as, at this time, 


firms became 


progress in establishing 


h and the 


new 


much more rapid, names of firms 


and corporations which are now household 
words among mechanics began to appear 
The year 1887 saw 


Le Blond Ma 
Pool Company and the Fosdick Ma 


in rapid succession 
+] , 


the appearance of the R. K 


chine 
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chine Tool 188 the 
Bradford Mill Company, now Brad 
ford Machine Tool Company, and Greaves 


Company, and in 


the 


& Klusman began the manufacture of ma- 


chine tools. There is, however, another 


gap at this point—no new names 
ing until 1892, which saw the beginnings 
of the Lodge & Shipley Machine Tool 
Company and the A. Streit Machine Com- 


the 


appear- 


pany, as saw the beginning of 
business of the W. E, 

Between this year and the cnd of 1900, 
Smith & Mills, the Machine Tool 
Company, the Cincinnati Shaper Company, 
the Cincinnati Planer Company, the Cin 
cinnati Machine Tool Company and _ the 
Belmer Machine Tool Company were or- 


ISQ3 


Gang Company 


Dreses 


ganized, and 1go1 with the present year 
has seen the organization of the Wais 
King Tool Company, the Dietz Machine 
Tool Company, the Mueller Machine Tool 


Company, the Hisey-Wolf Machine Com 





CHARLES CHURCHILL, 


pany and the Roach & Von Wyck Machine 
Pool Company 

The number of men employed and the 
amount of capital invested are not easy 
From thé best figures we can 


that 


to arrive at 


obtain, we judge there are not less 


than and probably 4,000, men di 


rectly employed in the Cincinnati machine 


3.500, 


tool shops. Very few of these shops have 


their own foundries and, of course, to 


obtain the total 


number of men who ob- 


tain employment through the industry as 
le, those employed in the foundries 


Rx garding thre 


which we 
that an investment 
of $1,000 per man employed is as 


in average as can be established for ma 


chine sl 


On this 


1iops doing work of moderate size 
l invested in the 


basis. the capita 


Cincinnati machine-tool industry is between 
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$3,500,000 and $4,000,000. Of course, in 


the matter of capital invested as well as 
in the number of men employed, the fig 
ures for the foundries should be included, 
but in this matter we have no data which 


can serve as even a rough guide Of 


invested in foundries 
much less 
think it 


total 


course, the amount 


per man 1s than in machin 


but we entirely safe to 


the 


shops, 
estimate that amount of capital 
this 


not less than $5,000,000 


invested in industry in Cincinnati is 
From any and all points of view, the 


history of the Cincinnati machine-tool in 
dustry is one of the most creditable which 
our country can show. It has been prac 


tically created from almost nothing during 
the short period of fifteen years, and in its 
development two facts stand out with sp¢ 

built up 


cial prominence: It has been 


firstly by young men and secondly by m 


chanics. None of the Cincinnati shop 
was launched as a large enterprise. All 
have grown from small and modest be 


ginnings and most of them were started by 


young mechnics with stout hearts, willing 


hands and level heads. 
It is clear from a contemplation of th¢ 


history of the development of the machine 
‘incimati 


tool industry of ¢ that, however 


it may be in other lines of business, there 


has been a chance there in the machine 


tool line for young men with push, energy 
and practical knowledge, but with limited 
one of the stimulating 


greatest 


capital ; 


causes of this growth perhaps, if not the 
greatest, being the fact that the Lodg« & 
for 


sued the policy of contracting certain por 


Davis establishment a long time put 


tions of their product, sometimes helping 


the right kind of young men to secure 


an equipment for the shop work, and of 
course guaranteeing a steady sale. Thess 
contracts have in many instances resulted 


eventually in the branching out of ind 
pendent concerns, not only in Cincinnati 
elsewhere as well, two of these being 


Ohio, 


but 
now located in Springfield, and o1 
in Milwaukee 


Nominations for Officers of the American So- 
ciety of Mechanical Engineers. 

Nominating Committee of — the 
ty of Mechanica 


The 


\merican Socic 


l | nginecrs 
has completed its work, and the nomi 


tions are as follows: 


For President—Wm. Sellers, Philad 
phia 

For Treasurer—F. H. Stillman, Ne 
York city 

For Vice-President I H. Daniels, 


Worcester; Philadelphia ; 
John R 
For 
York city; 


Sande rs, 


James Christie, 

Freeman, Providence 
Managers—R. C. McKinney, New 
S. S. Weber, Trenton; Newell 
Chattanooga 


The present treasurer, who is the Am« 


ican correspondent of The 
London, and whose doings as such we 
have felt compelled to criticise, has for 


the first time in many years failed to re 


ceive the nomination for re-election 
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gratulations upon the anniversary it cele 
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say that its literary contributions belong 
in the first rank of theory and application 
of transforming machinery and tools, to 
which it applies excellent descriptions and 
careful criticisms, whereas it treats prime 
movers and translocating machinery as 
mere companions of the transformers 
Phe AMERICAN MACHINIST can, as we 
have seen—though unintentionally—serve 
as a reliable historical record for the tech 
nical scholar, and, in consequence of the 
regular and = sharp observations it has 
made intentionally regarding the class of 
transforming machinery, it has also done 
excellent service to technological science, 
and Science will sooner or later express to 
it her thanks 

A Quarter of a Century of Machine Tool De- 

velopment as Recorded in the Pages of the 
American Machinist. 

We are telling in this issue what the 
AMERICAN Macuinist has done in the full 
course of its existence in recording in de 
tail, and as nearly coincident with the 
events as possible, the successive steps in 
the development of the tools of the ma 
chine shop and its allied industries. This 
is not meant to be done in any spirit of 
boasting, nor merely for the sake of 
showing how faithful and complete has 
been the work done. We simply take ad 
vantage of the anniversary occasion. to 
give to the trade a view not often obtain 
able of the manner and = scope of — thi 
world’s progress in the working of metals 
It has been the life business of the AMER 
IAN Machinist to tell constantly what 
has been doing in the trades with which it 
has been affihated, and to show each suc 
cessive improvement in) tools and = ma 
chines, especially those of the United 
States, as soon as it has been accessible 
for publication 

The following is a brief. summary of 
the engines, motors, machine tools, power 
driven machines of the shop of various 
kinds, ete., which up to October 1 of the 
present year have been actually described 
and in every case illustrated in our. col 
umms: 


Steam engines, including pumping 


and hoisting engines.............. 323 
Gas, oil and other engin’s and motors 70 
Steam and power pumps. .. ree 115 
Steam boilers............. cen | 
Lathes. 274 
Planers 109 
Pris. .... 374 
Shapers, including slotters, ete 96 
ae : . 202 
Turret lathes and screw machines... 119 
Soring mills, vertical, horizontal, 

and in various combinations...... 156 
Grinders soe 200 
Swear cutters... , 59 
Jolt cutters, nut tappers, facers, ete 52 
Pipe cutters, ete 32 
Power presses 103 
Punches, shears and tools for boiler, 

bridge and ship work. . are 153 


Miscellaneous machine tools Lee 308 
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Foundry tools and appliances...... 70 
Blacksmith tools and appliances.... 63 
Wood-working machines............ 249 
Various machines not included in 
NRE Sea eich aaa nae vere ta sreialons 199 
Ws eed as. foes oe 3,487 


The cuts illustrating the machines here 
enumerated include, after all, only a small 
portion of the total number of cuts which 
have appeared in our columns since the 
beginning. Thus in the year 19or the 
total number of separate cuts in our read 
ing columns was 1,073, and of this num 
ber only about ten per cent. were of ma 
chines which would be included under any 
of the items of the above summary of 
complete tools that have been shown. Out 
illustrations have been largely devoted t 
small tools and appliances for shop use, t 
the numerous devices and operations de 
scribed or discussed by our “practical 
men” correspondents, to the elucidation 
of mechanical principles, the details of 
constructions and contrivances for facili 
tating work and to various incidental mat 
ters.of interest and profit. 

As an illustration of the enlargement ot 
the paper we may note that in 188c th« 
first complete year of the weekly edition, 
the total number of cuts was 655, or but a 
little over one-third that of the year last 
finished. This does not tell the whole 
story, as it will be found that our cuts 
now often include a number of separate 
figures, which the earlier ones rarely did 

In the beginning of our course it would 
appear that the paper was almost more of 
a steam engine paper than a machine shop 
paper. Note the number of engines, steam 
pumps and steam boilers in our list; these 


mostly appeared in the earlier years and 


rarely grace our columns now. The nar 
rowing of our field and still the constant 
growth in the amount of available matter 
pertaining to machine development indi 
cate that our progress is constantly at an 
accelerated pace. Sometimes when we 
stop to think of the improvements that 
have been made in our brief span of time 
we are tempted to believe that the era 1: 
an exceptional one, that we have run away 
with ourselves and have overdone things, 
and that by and by there will be a reaction, 
but the record of the American MACHIN 
IsT says that upon the whole the pace has 
been increasing and that the later the year 
the greater is the advance for the year, or 
at least, as indications of progress, the 
greater is the number of improved ma 
chines appearing 

It would seem that although improve 
ments have been numerous and the total 
gain in facility enormous, no prominently 
great things have been done. No towering 
genius has been at work in our shops any 
where. Some few machines have been 
brought out that can be called new ma 
chines, and in each of these there has 
been the embodiment of a happy idea with 
much thinking over and selecting of de 


tails in the construction of the machine 
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before it has been put forth; but the 
greater work, after all, has been upon the 
standard tools of the universal shop, the 
lathes, planers, drills, shapers, millers, 
boring mills and the other members of the 
family. The development of these as a 
whole has illustrated the operation of the 
law of evolution by successive departures 
from existing types and the continuous 
survival of the fittest as completely as evet 
Darwin found it in plant or animal life 
Indeed, in the development of the machin 
tool the law would seem to have worked 
more uninterruptedly than in nature, f 

while there have been, as was said, few 
great leaps of progress, there have been 
also few serious startings in wrong direc 
tions and few “improved” machines have 
had to be abandoned as mistakes along the 
Way 

The most prominent event affecting re 
cent mechanical development has been ot 
course the wonderful growth of electrical 
devices. This has had a double bearing 
on the trade. It has called for new meth 
ods and facilities for manufacture, so that 
the electrical machinist represents almost 
a new trade, and certainly an important 
and abiding branch of the trade, to en 
dure as far as we can see in the future 
And then the facile and adaptable electri 
motor has led to the redesigning and 
reconstructing of many tools to b 
more directly and conveniently driven 
by it 

The bicycle manufacture may have been 
only a spurt, but it was one which showed 
the modern machinist in a most favorable 
light The rapid designing and building 
of special tools for this peculiar and novel 
line of manufacture was a marvel, and 
those tools, as successively shown in our 
columns in 1895 and 1896, constituted a 
wonderful group of highly ingenious yet 
practical and successful inventions. It ts 
not yet time to speak of what the autocar 
and the automobile may demand of. the 
machinist, but the recent past carries the 
full assurance that he will not be found 
wanting. 

\ secondary function of the technical 
journal which it has been the special mis 
sion of the AMERICAN MACHINIST to main 
tain is not so easily statable and certainly 
is not fully appreciated. Our work is by 
no means merely the continual showing of 


ley 


the novel and more advantageous devices, 
the making known of what has hitherto 
been unknown to any, but also the bring 
ing to the knowledge of the many what 


17 


may have been already well enough known 
to the few. It is as essential, if not more 
essential, to stimulate than to merely in 
form. The high ability of the few is a 
small matter compared with the produc 
tive efficiency of the many. By the promo 
tion of the latter the greater world is th 
gainer. We work therefore not alone for 
the trade, but in the ultimate for all man 
kind, for all are the customers of the ma 


chinist 
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In a consideration of the most distin whic 
2 Of the American Locomotive Company ‘ 
tive features of locomotive design in t pound ere 
= - ge ee eee yen : : bos 
past twenty-five vears, the increase Ip dition proved easy of adjustment nc trend of 
a yage ; 
ortions of the old familiar t s and tl , ( ct 
| e old familiar types and the 4), requirements of an increase in heating ; 
mtr *t1O som 1 S ire] , , | , pour 
ntroduction of some ideas entirely new Girface implied a larger boiler, and there 
nd strange in the proportions of boilers fore more weight on drivers Phe effects 690 
a also the wheel arrangement, stand = of this correction are seen in the later The Exp 
‘ - . 4 artes 
cut prominently. At the beginning of that) engines, which, having properly propor 
. : . : I 
period the American type, or eight-wher tioned heating surfaces, have the weight ; 
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engine, was in general use for all classes 
of service, and engines known as moguls, 
ten-wheelers and consolidations, while at 
work at that time, were the exception, and 
were confined principally to mounta 
roads The best and heaviest ot 


VANDALIA LINE 
eight-wheel engines of that time had 18x24 


cylinders, 62-inch wheels, and a_ tota 


weight of 100,000 pounds \n averag 
consolidation engine of the same period 


had 20x24-inch cylinders, 50-inch whi 


and total weight of 105,000 pounds. Ther 


was but a slight ditference in the grat 
| 2 4-0 PA EN¢ \ | iH | 
irea and heating surface of these engine 
nd tl Tac expl Ns why the eign 
| hold t] v ‘ 
wheelet PAVE satistac r\ esuilt undet 
forces 
, 
ill conditions of service Phe question of 
rhe vy processes by which thes 
eating surface was then beginning to re isles hebicslaalnd re effected are = , , 
ceive some attention, as Was also the ¢ I ‘+ 36 een that it wa — yout PSN¢ 
rect ratio of adhesive weight » cylinder whe ‘ o f |i Vy powe y o 
power, many of the older engines being to press itself on the management of pr { 
notoriously deficient in this particular gressive road that some consolidat St 
| | ge 22x28-inch cylinder 10 ; 


that is, badly over-cylinderecd. Thi 1 engines, having 22x2 
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3 $-0-O0 TWO-CYLINDER COMPOUND PASSENGER ENGINE, PITTSBURGH LOCOMOTIVI 


FIG. 3 


WORKS 


r wrought tron \mong these parts now 


argely constructed of cast steel are: Driv 


ne wheel : driving boxe . frames, fo it 
plates, furnace-beare1 rockers, guide 
yokes, frame braces and equalizers Phi- 


actice makes a saving of several thou 


and pounds, which 1s advantageously 


used in the larger boiler 
The full significance of this increase in 
of boilers will be grasped by a re fer 
ence to the engravings of three boilers 
which represent, first, a crown-bar_ boiler 


of 1876 for a 17x24 eight-wheeler, in FIG. 4. 4-4-2 PASSENGER ENGINI 


which the heating surface of firebox ts 


a pmes ay Or IPF en 





5 J-4-2 FINE ANTHRACITE PASSENGER ENGINE BROOKS LOCOMOTIVE WORKS 


LISS square feet, tubes L,323.3; total 1,242 
square feet, and grate area 17.3) square 
feet; second, a radial stay boiler designed 
for a 21x26 fast passenger engine, where 


n unfailing steam supply is of primary 


lMportanes Vhis boiler has 180° squart 
feet of heating surface in firebox and a 

al of 3,505 square feet, with a grate 
area of 50.52 square feet his was the 


greatest amount of heating surface eve1 
given a passenger engine up to 190r, when h1G. ©. 4-0-2 PASSENGER ENGINI 


it was placed in service on the New York 





8-0 FREIGHT ENGINI FIREBOXN FOR FINE ANTHRACITE SCHENECTADY LOCO M¢ 


> 


rIVE WORKS 








November 6, 1902 


Central, and never has been exceeded for 
that work except by a few feet, and that 
by the same builders. The third, a radial 


stay boiler, was also built in 1901 for a 
22x30 consolidation engine burning an 
thracite coal. The heating surface of fire 
box is 238 square feet, flues 3.423 square 
feet, and total 3,661 square feet, with a 
grate area of go square feet. The limit 
of heating surfaces is not embodied n 
the examples herewith, as that of the tan 
dem decapod (which is the heaviest en 
gine yet built) given in the tabie will 
show, having over 1,000 feet more than 
the last case cited; but these serve thei 
purpose to indicate the tendency to in 
‘rease the steaming capacity of boilers 


Cl 





SCHENECTADY LOCOMOTIVE WORKS 


While the firebox is the most efficient part 
of the heating surface, there are limit 
to length and width, which, when reached, 
leave all additional heating surface to b 
furnished by the tubes. This accounts 
for the enormous number and length of 
tubes in some of the most recent engines, 


in some instances a length as great as 


0 feet having been reached Phe se 1m 
provements in boilers are not the results 
i tentative processes, but are based on 


experiments which have 


conclusively 


hown an increased efficiency where « re 





eferred to above. This engine has a f 
vheeled ding ruck f reco pled di 
crs nd pall I tra ¥ Whee t 
rear of the drivers he of the ra 
1@ truck makes t pos ‘ » Increase t 
width of firebox to any moult with 
the clearance limit | 5; Pp n that this 
truck occupl1es thre pl ce of th rear dri 


ers on a SIX wheel connected engine, and 
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that the weight carried by the trailer is 
not, under ordinary circumstances, avail- 
able for adhesion. Since this weight is 


needed for adhesion only when starting a 


train, there has been what may be termed 
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cation of a traction increaser, a device cp- 
erated by compressed air when greater ad 
hesion is required, which throws 12,000 
pounds of the trailer load on the drivers by 


means of a change of fulerum on the rear 


rif 


reversion to original type, in the appli 


! “| , * 
equanzers, 


This arrangement has proven 
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satisfactory in its cperation. These engines 
are making a remarkable record for speed 
with a tonnage that is almost incredible 
when measured by the performance of the 
early engines, it being not unusual to have 
a load of 


which 1s 


590 tons of engine and train, 


hauled at an average speed of 
The demands of such 
] 


48 miles an hour 


forcibly demonstrate the 


a service very 


wisdom of having boilers that can respond 


to any call for steam 


One of the important factors entering 


into the problem of boiler design, and one 


which entails a greater weight, is that 
of steam pressure, which has now reached 
225 pounds per square inch in some cases, 


while 200 pounds is almost universal prac 


ice at this time This pressure exacts 


vest of material to safely confine it, 
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\ MODERN LOCOMOTIVE BOILER WITH WIDE FIREB( 
| | 
Cylinders. | Drivers Steam Heating Surface. Tube 
, , | Pressure. | 
ype. Diameter, 
Diam Stroke. | Inches Pounds. Firebox Tubes. Potal Length 
| 
{-O 8 X 24 62 140 122 1343 1466 rift. 6 in. 
}-O 20 XK 26 79 Igo 175 2066 2241 ~~ =” 
( 2 Cyl. Comp., ) | 
.« - , > ~ 2 * ‘ =m 1/66 
‘ins (23 + 34 X 26) 209 197 2193.5 2350.5 14 472 
{—2 21 X 26 79 200 180 3325 3505 mo * 
2 Og x 26 85 210 174 2793 2967 | a is 
6-2 22 X 25 72 200 182 3351 3533 a ee * 
ling 22 X 30 54 1g0 238 3423 | 3051 | 14“ 3 * 
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and also the best of construction in the data gives their points of-interest The piston rods and at the same time improv: 
riveted work. The old boilers were al first column of the table represents the their quality at less labor cost than by iu 
most invariably of iron, whereas those of type of engine by numerals, which is in turning 
to-day are of steel made to the most rigid accord with the Whyte classification of The swing ‘ v-re S 
specifications covering the chemical and locomotives, and appears to be a much inches; in gap, 28 inch er table, 18 
physical properties of the material. The more rational method by which to iden inches; length betwee enters, Steet | 
riveting then consisted almost exclusively tify the type of an engine, than by mean diameter of wheel, 24 ches; widtl f ) 
of the double- or triple-riveted lap joint ingless names, since the wheel arrange wheel face, 3 incl e shape of 11 | 
now it 1s the butt joint with inside and ment is made known at ones Phe numet Wheel guard and wl permits grind 
outside welt strips. This is the status of als signify the number of wheels, the first close to the piston head e wid 
boiler censtruction to-day, and carries its indicating the leading truck, the second position of gap are varied to suit the 
own comment in a comparison with the the drivers and the third the tra g quirements Phe ma ( \ 
140 pounds boiler pressure of the old days. truck gap of 18 inches wide and cated 

ie Elaboration of details in this review has dena ican cccaaaia best care for the pistons of the railw 

| been purposely omitted, but some of the Gap Grinding Machine for Locomotive Piston company that are to use it. The widt! 
accessories which have rendered the loco Rods. this case provides for grinding slide 

motive a marvel, and without which it Phe accompanying half-tone illustrates a stems that have yok« the yoke swinging 
would not be the perfect machine it is, special gap grinding machine intended for in the gap. These gap machines have p 

; may be touched upon. Probably desery grinding locomotive piston rods with the visions for correcting errors of. straig 

ing of first mention is the air brake, and pistons in place and for other work hav work, but do not grind taper Phe sar 
the important influence it exerts over high ing extensions or shoulders of large radius conveniences for rapid changes of speed 
speeds; the high-speed brake of to-day, in proportion to the part to be ground. A and feeds, in fact all the features of th 
with brake shoes on every wheel of engine machine of sufficient swing to clear a pis regular machine, are embodied in this d 
and train, making travel as safe as human — ton head is too large and clumsy to grind © sign 














GAP GRINDING MACHINE FOR LOCOMOTIVE PISTON RODS 


ingenuity is capable of. The bell-ringet the rod well; in fact, a grinding machine Phe machine is the product of the N 
the fire-door opener, the ash-pan blower, of 28 inches swing cannot be made to ton Grinding Company, of Worcester 
the water scoop on tender and the water grind a piston rod 3 inches diameter, com Mass., and it possesses the essential fe 
pressure in sleeping and parlor cars are mercially, owing to its unwieldiness, The ures of originality fully described at page 
also some of the uses to which compressed present machine has been designed to 360, Vol. 24 
air 1s put, and new openings are con grind rods of from 2 to 4 inches diametet ~ ° 
? stantly appearing for this useful medium. and at the same time have sufficient weight Thread Milling Machine, 
| The electric headlight and its steam tut to carry the heaviest pistons up to 28 he productior f screw whicl 
bine, also the train steam-heating systems nches diameter, and to swing them wit ary within |e than appre rh 
come far within the meaning of modern out weakening the suppor Vv undue ey er! ) fi 
devices unknown to the older engines, and tension of headstock and footstock and problet vhich ! Wp 
4 all these are no mean factors to be dealt steady rests In this machine the steady practice nd it direct fect the me 
with in locomotive design, for they eacl rests are rigid and quite close to the he \ I ' 
contribute their mite toward draining the table, giving sufficient accuracy of support = ment f pr ve the cost of 
steam supply to allow of rapid worl I i f pert 
In the presentation of half-tones of rep Che gap table nustally ( 
resentative locomotives, it has been our mit heavy cuts and rapid traverse of work commercially, for the t of product 
purpose to deal mainly with the pres without vibration Rods can be ground ncrease ery high rat is the 
ent; but one engine of the long-ag direct, and so save turning entirely, ex 1 sible limit f error are narrowed 
is shown—the eight-wheel Manchester. cept for the fitted ends For the production of “good crews 
The others are engines of to-day, built With packing in sixty-fourth si es. it is that those w ‘ illowal 
within two years, and the table of general practical to increase the life of locomotive limits of error for machine t the en 
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FIG. I FRONT VIEW OF THREAD 


gine lathe has been universally used, and 
the methods employed on this do not differ 
substantially from those of thirty years 
ago. The production of a fair lead-screw 
on an engine lathe requires, first, a high 
grade machine which should be used for 
no other work, and, second, the attention 
of a high-class mechanic. For the produc 
tion of really high-grade “precision” 
screws, refinements entirely foreign to the 
practice of many shops, and beyond the 
experience of most mechanics, have been 
necessary 

Believing the time to be ripe for some 
thing better and more economical in per 
formance than the engine lathe for the 
production of screws for machine tools 
and precision work generally, the Pratt & 
Whitney Company some time since took 
up the problem of making a machine up t 
such requirements, and claim to have suc 
ceeded in producing a thread milling ma 
chine possessing practically all of the flexi 
bility and adaptability to miscellaneous 
thread cutting that the engine lathe pos 
sesses, and capable ot doing the work 
within narrower limits of error than is 
possible with an ordinary engine lathe, and 
at a fraction of the cost of engine lathe 
work 

The machine is designed for the manu 
facture of precision screws, worms, lead 
and feed screws, and spiral gears for high 
grade machine tools, and for producing 
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more common work, such as rock drill 
feed screws, thrust screws for friction 
hoisting drums and the like, in which low 
cost of manufacture is a prime considera 
t10n. 

DESCRIPTION OF MACHINE 

Referring to Fig. 1, the bed and pan will 
be seen to be made in a single casting, in 
order to increase the stiffness of the for 
mer without increasing the weight of the 
machine as a whole. 

The headstocks and tailstocks are car 
ried on a single “V" at the rear, and a 
flat track at the front of the machine. The 
carriage K rests on a flat track at both the 
front and the rear of the machine, and is 
gibbed in a narrow angular slide at the 
rear. Lifting of the carriage by the up 
ward thrust of the cutter is prevented by a 
long, flat gib underneath the flat track at 
the front of the machine. The lead screw 
/ is in the center of the angular carriag 
slide, giving a direct pull to the carriage. 

The milling cutter arbor is mounted in 
a head 7 connected to the cress-slide L on 
the carriage A by trunnions, which allow 
it to be tilted to any required angle for a 
given pitch of thread. The center of the 
cutter U is in the same horizontal plane 
as the center line of the screw to be cut 
and in the same vertical plane as the cen 
ter line through the trunnions. Thus, n 
matter through what angle the cutter may 
be turned, the point of the cutting tooth is 
always level with the center line of the 
work. To provide means for setting the 


cutter properly for any given thread, one 





FIG. 2 REAR VIEW 
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of the trunnions is graduated, and a table eter cross-feed screw to the correct depth, ther attention beyond removing the fin 
of angles is furnished giving position of as shown by a table accompanying the ma ished piece and replacing it with a new } 
cutter head for all pitches of threads with- chine, and the cross-slide is clamped in this — blank a 
in the capacity of the machine position Then with the proper chang: The carriage A can be moved along the 
Provision for making the cut the correct gears in place for the required pitch, and bed independently of the change gears by 
depth for a given thread or gear tooth is the stop \' (assuming the cut to be made turning the small crank at the back of 
made by a micrometer head S on the towards the headstock) set for knock-off the carriage, which crank, through a wort 4 
cross-slide screw in the carriage. The of feed at the required point, the machin gear, revolves the lead-screw nut Phus { 
work being finished to size for the outside is ready for operation and needs no fur it is easy to set the cutter to begin tl 
of the required screw, worm or gear and thread at any desired point, or to reset 
placed in the machine, the cutter is brought he cutter proper place, should it at 
forward by the cross-slide screw till a iny time be necessary to withdraw it fron 
tooth of the cutter just touches the work, the work. When the carriage is properly 
and the micrometer is set to zero. The cated the nut is locked in position by thi 


carriage is then moved along the bed till lever O at the end of the carriage, ind 


the tooth clears the end of the work, the pendently of the worm above mentioned 





cutter is brought forward by the microm lage can tak 


place except from the lead screw alone 





; LEAD SCREW CHANGE GEARS AND FEI 
i HAN i 
{ Phe 1 ‘ rly equipped w 
in Engl ] d ew hay ¢ © thread 
4 per 1 e geal 1 cutting 
hreads from 20 p nch to 4 inches pitcl 
including 11 furnished w 
1 TH 1 } tim }) Cll 
either e Eng metric screw 
fitted with 1 ge geal to enab 
metric threac to be cut with Engl 
screw Or Vice ersa For cutting threads 
of over 2 inches pitch and spiral gear 
a lead screw of « rser pitch than that reg 
ularly furnished for cutting ordinary 
threads 1s advised lhe machine ts 
constructed that a change from one lead 
screw to another can be quickly made 
The travel of the carriage 1s controlled 
by the lever JJ on the front of the head- 
stock With this lever in its central or 
vertical position the feed is thrown out: 
when pushed to the left the feed is thrown 
in,and when to the riglit the carriage is re 
turned to the initial end efthecut. This lat 
ter movement is at relatively fast speed,!« 
: ing driven by belt on the grooved pulley G 
' During the cutting operation the pulley G 
rien ] 1) +] ’ 1] ] +7 | 
: FIG. 3. NEAR VIEW OF HEADSTOCK AND COLLE1 en - © spindte, and C wot 
i 
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s driven by the cone pulley shown in 
Fig. 2 


When threads 


lead and upward, are to 


of steep pitch, say, 1 inch 


be cut, the car- 
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riage should be returned to the initial end 
of cut by hand, the lead screw J being 
squared at one end for a crank for that 


purpose 


SAMPLES OF WORK. 
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The engraving shows the machine set up 


for cutting right-hand threads. 


To cut 


a 


left-hand thread it is only necessary to put 


an idler gear between the spindle and the 
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lead screw, change the driving side of the 
belts, which drive the cutter and spindle, 
and turn cutter head T over to the oppo 
site angle. 

When for any reason it is desired to cut 
towards the tailstock, this may be done by 
reversing the direction of rotation of the 
lead screw and by connecting the link O 
to the upper end of the pivoted are and 
setting the stop N’* to knock off the feed 
at the desired point. 

MULTIPLE THREAD AND SPIRAL GEARCUTTING. 

Indexing tor multiple thread and spiral 
gear cutting is a very simple operation. 
A compound spindle, consisting of an out- 
er hollow spindle which carries the driv- 
ing mechanism and the spindle gear and 
an inner hollow spindle carrying the nose- 
piece and collet are employed; the inner 
spindle carries a notched index ring H, 
shown more clearly in Fig. 3, and the outer 
spindle carries a pawl which normally 
locks the two spindles together. To index 
the collet end cf the spindle for a given 
thread it is only necessary to release the 
pawl from the notch it may be in, and 
turn the inner spindle through such a frac- 
tion of a revolution measured on the 
notches, as 1 is of the multiple thread or 
the number of teeth in the gear to be cut, 
and let the pawl fall in place again. Thus 
to cut a triple thread, using a 12-notch 
index ring, the inner spindle carrying the 
pawl would be turned four notches, or 
one-third of a revolution for each thread 

The belt system has been very carefully 
worked out to provide against all contin 
gencies in the way of accidents to the cut 
ter and consequent spoiling of work, and 
at the same time to provide a range of 
feeds to cover all sizes of stock within the 
capacity of the machine. 

Six round belts are used for driving the 
cutter in place of the ordinary flat belt. 
These belts in united driving power are 
equal to a 3%-inch flat belt, and have such 
an excess of driving power over that re 
quired for the work that any two may be 
broken without affecting the operation of 
the cutter. This is an important feature, 
as, should the cutter driving belt fail en 
tirely, as a single flat belt would do if it 
failed at all, the cutter and the work would 
both be damaged before the machine could 
be stopped. The cutter driving pulley is 
shown at V in Fig, 1. 

SPEEDS AND FEEDS. 

Ample provision for varying the rotative 
speed of the work is made. The grooved 
cone pulley has six steps, and as the belt 
will drive successfully on the step next 
below that directly corresponding to the 
step on the driving cone, and vice versa, 
sixteen changes on the round belt cones 
alone are available: these, combined with 
the two changes on the countershaft and 
the two other changes possible on the two 
grade friction cone on which the main 
driving belt runs, make sixty-four changes 
of speed available, covering a range of ro 
tative speeds on work from to 514 rev 


olutions per minute. 
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Ordinary machine-tool feed and lead- 
screw threads can be cut with a lineal ad- 
vance of the cutter in the thread (meas- 
ured around the screw) of 314 to 4% 
inches per minute, within limits of error 
of .oot of an inch per foot of length of 
finished screw. Screws of medium pitch, 
cut from- soft material, but in which ex- 
treme precision is not necessary, can be 
cut at a still higher speed, while for pre- 
cision screws of very coarse pitch or heavy 
tooth spiral gears a slightly lower speed 
may be advisable. In this, as in all other 
milling operations, good judgment on the 
part of the operator is a factor in deter- 
mining the maximum capacity of the ma- 
chine, but the figures quoted were given to 
us as safe figures on which to base esti 
mates of capacity. 

THE CUTTER BACK REST AND COLLET 

The form of milling cutter used on this 
machine in milling threads has its teeth 
staggered, as shown in Fig. 6—that is, each 
tooth, with the exception of a single one, 
has but one cutting edge, these cutting 
edges alternating in successive teeth. One 
is left a full tooth for the purpose of 
gaging. These cutters, we are told, can 
be run twenty-five to thirty hours on or 
dinary work without regrinding, By the 
use of the special automatic grinder, shown 
in Figs. 4 and 5, sharpening the cutters is 
a simple matter. For cutting spiral gears, 
regular gear cutters are employed. 

When screws of comparatively small 
diameter are to be cut so there would be 
a possibility of springing the work between 
the centers, a back-rest IV, Fig.-1, with 
interchangeable bushings for various diam- 
eters of work is used 

One of the collets used is shown in Fig 
3, the capacity of the largest being 2 inches. 
The collets are held in place by 2 nose 
piece, also shown in Fig. 3, and which 
serves as a closer. 

WORK OF LARGE DIAMETER. 

For work larger than the regular collet 
capacity of the machine—that is, above 2 
inches diameter—a special face-plate and 
solid coliet with live center are provided. 
This collet is put in place of the regular 
collet and carries the live center, making 
in effect a solid spindle end. The face 
plate is screwed on in the place of the 
regular spindle nose-piece, holding the 
solid collet in place, and has provision for 
tightly clamping the tail of the lathe dog 
used on the work, and preventing any 
looseness of parts or back-lash. The capa- 
city of the machine is thus extended to 6 
inches, the use of this face-plate in no way 
interfering with the functions of the in- 
dex-ring in multiple-thread or spiral gear 
cutting. 

THE SPECIAL CUTTER GRINDER. 

Figs. 4 and 5 show the special automatic 
cutter grinder which has been designed 
for grinding the cutters. 

The cutter is mounted on an arbor sup 
ported above a circular base, and adjust 
ably mounted on this base are three grind- 
ing heads, the spindles of two of which 
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may be set at any desired angle to the cut 
ter arbor by graduations on the base, while 
the spindle of the third is parallel to th« 
cutter arbor. 

The two adjustable grinding heads are 
for grinding the angular faces of the cut 
ter; the grinding head, which has its spin- 
dle parallel to the cutter arbor, is for 
grinding the faces of the teeth. 

Each of these spindles has a reciprocat 
ing motion when at work, slightly greater 
than the longest face of the cutter it will 
be called upon to grind, and the full length 
of each cutting edge is traversed twice by 
the wheel. The reciprocating movements 
of the spindles which are at an angle with 
the cutter arbor alternate with each other, 
so that interference of the two wheels is 
impossible 

All the grinding heads are adjustable 
on the circular head of the machine to pro 
vide for the variation in sizes of cutter 
used. 

In the grinding operation the cutter is 
automatically indexed after each two 
passes of the wheel over the edge being 
ground. Thus the machine needs no at 
tention after the cutter is placed on its 
arbor and the grinding heads are adjusted 
to bring the wheels to the proper position 
for grinding the cutter 

A table is furnished showing the correct 
angle for the cutter tooth for each pitch of 
thread for all pitches and principal diam 
eters of screws within the capacity of the 
machine. These angles may also be de 
termined by special gages 

GRINDING CUTTER FOR CORRECT ANGLE O! 

THREADS. 

It will be understood that while it is no 
more necessary in the run of ordinary 
work to grind the cutter to the theoreti 
cally correct angle for a given diameter of 
screw than it is with threading tools used 
on a lathe, this grinding machine with the 
table of angles above referred to provides 
a ready means of introducing this refine 
ment when it is desirable. The error due 
to the angle of the thread with the axis of 
the screw is more apparent on steep pitch 
threads than on ordinary threads, increas 
ing as it does with the lead of the screw 
This table permits this error to be cor 
rected for all pitches and diameters. While 
the graduations on the head of grinder 
provide means for setting the emery 
wheels to produce these angles, fixed gages 
are considered preferable when extrem: 
precision is important. These gages ar¢ 
also necessary for testing tools for thread 
ing nuts to be used on screws cut with 
such specially ground cutters. 

EXAMPLES OF WORK. 

Fig. 6 shows general samples of th: 
work, which speak for themselves as far 
as variety is concerned. The lower part 
of this illustration shows several springs 
which have been made from steel tubes 
the cutter being set to cut through the 
body of the metal. A unique feature of 
these springs is that they are integral with 
the solid ends, and for high-class work in 
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which this is important in order to prevent 
the tendency of helical springs to cock 
sidewise, this machine is considered to 
offer an advantageous method of manu- 
facture. 

The machine is made in two sizes, which, 
however, differ only in the length. The 
extreme diameter of screw which can be 
cut is 6 inches, and the length 15 and 78 
inches respectively. 





A New Heavy Grinding Machine. 


The accompanying illustrations show 
the most recent product of the Landis 
Tool Company, of Waynesboro, Pa. It 
is classified as a semi-universal, self-ccn- 
tained machine, by which is meant that 
it does not contain all of the adjustments 
of the universal machines and that it does 
not require overhead works. It is ar- 
ranged with a swiveling headstock which 
has an adjustable spindle bearing and is 
provided with a face-plate and chuck with 
which work can be ground at all angles 
from o to go degrees. An internal grind- 
ing attachment is also fitted, when want- 
ed, so that straight and taper holes can be 
ground. The headstock spindle can be 
locked and the work rotated on dead cen- 
ters by a loose face-plate in a similar 
manner to the smaller machines, The 
swiveled head is doweled for straight line 
position with two tapered pins, and is se- 
cured to its base by three bolts engaging 
a circular tee slot. 

The interior of the headstock is fitted 
with bevel gearing which is arranged con- 
cet tric with the swivel pivot, and by it 
the power is transmitted to the work driv- 
ing arrangement at all angles. A shaft 
extending from the end of the swiveled 
table of the machine to some distance to- 
ward its pivot passes through the base of 
the stock, as shown in Fig. 1. This shaft 
is splined and on it a gear is mounted, 
permitting the head to be moved to dif- 
ferent positions as required. A lever on 
the front of the headstock is arranged to 
engage and disengage the gearing from 
said shaft by a clutch for the purpose of 
stopping the work independently of the 
traverse, which is often desired. 

The footstock spindle has an adjustable 
bearing, and is arranged to be clamped. 
It is operated by a screw which is back 
geared to a hand wheel. Both headstock 
and footstock are arranged to be positioned 
on the table by a rack secured to the 
latter and a pinion on each stock which 
is operated by a detachable crank. 

The emery-wheel base is fitted with a 
heavy spindle with adjustable journals 474 
x15 inches and 4x10 inches, and carries an 
emery wheel 30 inches diameter by 114 
and 2 inches wide. The emery-wheel pul- 
ley, 14 inches diameter for 4'%4-inch belt, 
gives ample power capacity for doing rapid 
work. The emery-wheel base is adjusta- 
bly mounted on a slider which works on 
a lewer slide. 


Power for driving the emery wheel is 
transmitted through a grooved shaft run- 
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ning the whole length of the rear side 
of the machine, as shown in Figs. 2 and 3 
A pulley, trunnioned in a bracket secured 
to the emery-wheel carriage, passes back 
and forth over the shaft and is driven by 
the grooves in the shaft through wheels 
which make a practically frictionless trav- 
el. A vertical yoke, carrying an upper 
intermediate shaft and pulleys, serves as 
a joint to another yoke connecting with 
the emery-wheel base. This makes a com 
plete connection between the lower shaft 
and the emery-wheel spindle and com 
pensates for the’ movement of the emer) 
wheel to and from the work, keeping the 
belts under driving tension. Both yokes 
are provided with screws to lengthen them 
in order io tighten the belt as required 
It will be noticed that with this driving 
mechanism the pull of the belt causes no 
pull upon the carriage guide nor against 
the wheel feed-up device, as the belt pull 
is all taken up by the yokes. This leaves 
the carriage free to move and to carry 
nothing but its weight and the grinding 
cut. 

The emery wheel carriage runs in guide 
ways on the bed, which are scraped to 
surface plates. These guides are pro- 
tected their entire length by metallic 
covers, as shown in Figs. 2 and 3. 

From the rear shaft, at the headstock 
end, motion is transmitted to the gearing 
for rotating the work and traversing the 
emery wheel carriage, as shown in Fig. 3, 
by a loose cone pulley on the rear shaft, 
which is secured when wanted to drive 
the work and feed by a friction clutch. 
This clutch is operated by a rod on the 
front of the machine, shown in Fig. 1, 
making it convenient to stop and start the 
work from any position of the operator in 
front. The cone pulley connects to the 
gearing by a belt for changing the speed 
of the work. The feeds, in this instance 
remain constant with relation to the rota 
tion of the work, except that when a 
greater variation than these cones will 
make is desired, a change is made in the 
headstock by a lever on the gear box at 
the left-hand or headstock end of the ma 
chine, Figs. 1 and 3, by which cone gears, 
arranged for proper speeds, are positively 
clutched to the shaft, giving five changes 
of feed from 3-16 to 2 inches per turn of 
work. Four changes of work speed ar: 
obtained by the cone pulleys and a back 
gear makes four more, which, added t 
the changes made in the headstock, give 
in all sixteen changes of work speed, 
covering a range from eight to 200 turns 
rer minute. 

A hand-wheel carriage, Fig. 1, on the 
front of the bed traverses with the emery 
wheel, and on it a lever for starting and 
stopping the traverse feed and another 
for reversing the motion of the carriage by 
hand are located, and also a hand-wheel 
by which the carriage can be moved by 
hand a limited amount. This hand-wheel 
has a clutch, so that it can be disengaged 
when feeding by power, to prevent its 
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turning To this carriage is attached a 
platform which is mounted on wheels and 
is carried back and forth. On this th: 
operator can stand to look over his work, 


which, owing to the size of the machin 
and the work that can be executed on it 
Is necessary. 

The table, on which are located the 
headstock and footstock, is pivoted at its 
center, enabling tapers up to 2 inches pet 
foot to be ground. A graduation on the 
end of the table gives readings by which 
it can be set. It is firmly clamped at fout 
points in its length. The universal coup 


lings on the vertical shaft at the left-hand 
thi 


end of the machine compensate for 
swiveling movement. 

The cross feeds are automatic, the range 
being from .00025 to .o0o8 inch at each r 
versal of the carriage 

All gearing will be seen to be covered, 
insuring safety to the operator as well as 
preventing the entrance of dirt. 

This machine is also built with a plain 
fixed head, making a plain grinder suitable 
for grinding shafts on their centers, both 
straight and taper 

Power can be applied to the shaft by a 
belt or by an electric motor coupled with 
a driving chain, as shown in the illustra 
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26” Rapid Reduction Lathe. 

Those who are accustomed to looking 
ahead a little think they see, as one of the 
developments of the near future, the prac 
tice of building certain machine tools ex 
clusively for taking roughing cuts, the 
finishing to be done by other tools—cut 
ting or grinding as cirucmstances may 
demand. The recent development of the 
so-called high-speed cutting steels ha 
given this tendency a fresh impetus, and 
we illustrate herewith a lathe specially cd 
signed and built for such work. In describ 
ing this lathe we probably cannot do bet 
ter than to quote from a letter written by 
its builder, which letter, though not in 
tended for publication, gives a good idea 
of the object sought to be attained and of 
what the lathe is capable of. The writer 
in his letter say 

“The introduction of tool steel capabl 
of working at high cutting speeds in out 
hops brought out the fact that the lathe 
which we were using, and which had been 
considered abundantly strong and power 
ful, were incapable of utilizing the new 
steels to their full advantage. Increasing 
the belt speeds did not secure the desired 


] 


results, demonstrating to our satisfaction 


that the machines designed for cutting 
speeds of from 25 to 30 feet per minut 
could not be expected to work at cutting 
speeds of from 75 to 100 feet per minut 
particularly if the amount of feed and 
depth of cut were to be retained 

“We were also convinced that radical 
departures would have to be made in the 
general design and all elements of weak 
ness eliminated. We therefore developed 


this lathe and are pleased to say that it 
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surpasses our expectations, both in the 
amount of work produced and in the ease 
with which it withstands the heaviest cuts 
at these high speeds. 

“We believe that the cutting tools have 
a much longer life with a heavy machine 
than with a light one, and the fact that the 
writer has seen tools in use at speeds 
varying from 100 to 150 feet per minute, 
which did not require grinding more than 
once every fifteen hours, would tend to 
prove this theory. 

“A number of these lathes which are in 
use at a large electric shop are producing 
motor shafts at from one-fifth to one- 
tenth of their former cost. Cuts which 
were considered impossible two years ago 
are an accomplished fact. 

“The headstock spindle is face-plate 


AMERICAN MACHINIST 


might be either belt or motor driven, as 
required. When belt driven, a cone pul- 
ley having steps 18, 21 and 24 inches in 
diameter, for 6-inch double belt, is mount 
ed on the primary driving shaft. When 
motor driven, a 20 horse-power variable 
speed motor is required; the speed varia- 
tions corresponding with those obtained 
by the cone pulley and countershaft—the 
motor replacing the cone shaft. Ample 
space is allowed for attaching any make, 
size or type of motor. 

“The bed is exceptionally wide and 
heavy, and has flat shears which permit 
of a large bearing surface for the car- 
riage. V’s tend to weaken the carriage 
or else decrease the swing over the car 
riage, The carriage has both front and 
rear tool slides which equalize the strain 





RAPID REDUCTION LATHE. 


driven at all times and has two changes 
of gearing; the gears being slid into mesh 
by rack and pinion instead of by the eccen 
tric shaft usually employed for this pur- 
pose. This construction maintains a fixed 
center distance and avoids all possibility of 
the gears throwing out under heavy loads. 
All gears are covered as shown. 

“The difficulty of securing satisfactory 
lubrication led us to adopt ring-oiling 
bearings throughout the headstock—large 
chambers under each journal being the 
sou ce of supply. 

“An equalizing driver is incorporated 
in the face-plate, which permits of the use 
of double-tailed driving dogs. 

“The demand for electrically driven 
tools being great, we made a special effort 
to construct this headstock so that it 


on the centers and which can be operated 
both together or independently—the front 
slide having a lateral adjustment for div- 
iding the cut between the front and rear 
tools The tool holders take stock 1'%4x 
2) inches. 

“After carefully considering the ques 
tion of feed mechanism, we decided that 
a lead screw of large diameter, connected 
with the main spindle by heavy change 
gears and engaged in the apron with a 
lock nut, would best meet the require 
quirements of high-speed turning, in that 
it offered an extremely strong construction 
with absolute uniformity and _ reliability 
of motion. It was therefore adopted and 
in use is found to be all that could be 
asked. It can be engaged and disengaged 
under the heaviest cuts more readily than 





November 6, 1902 


can a friction. We also gave considerable 
study to the best place to locate this screw 
and finally placed it, as shown in the cut, 
w ll under the wing of the carriage where 
it is not exposed to chips nor any foreign 
substance and yet almost as close to the 
line of strain as if placed in the center 
ot the bed. 

“We are also prepared to put on these 
machines a quick power traverse for the 
carriage, which will relieve the operator 
of the necessity of running the carriage 
back and forth by hand. The controller 
handle is also attached to the apron, as 
shown in cut of the motor-driven machine. 

“The footstock is extremely heavy and 
is movable on the bed by rack and pinion 

“Provision has been made for a copious 
supply of cutting lubricant—from four or 
five gallons per minute—being passed over 
the work and tools. The pans, which eri 
tirely surround the machine, all drain into 
a central tank. We find that this feature 
is almost a necessity, the cutting tools 
having a much longer life when prop 
erly cooled, and excessive heating of 
the work with consequent expansion be 
tween centers being avoided. In general, 
will say that the main idea has been to 
make a machine capable of the most se- 
vere duty, yet having the facility of oper- 
ation which has become a necessary feat- 
ure of the modern engine lathe. 

“We wish to call your particular atten- 
tion to the weight of this machine—a 16- 
foot bed weighing about 17,000 pounds. 
Our previous 26-inch engine lathe (which 
was admitted to be exceptionally heavy) 
weighed but 9,000 pounds for the same 
length of bed.” 

The lathe is built by the Bullard Ma- 
chine Tool Company, and we show it in 
two different forms, one to be driven by 
belt, the other by motor. 


Letters From Practical Men. 


The Invisible Plan of Progress. 
Editor American Machinist: 

Concerning the great advance in ma- 
chine shop methods, in quality of product 
and in speed of outputting, which a retro- 
spect of a quarter of a century enables us 
so clearly to see, there is one most notice- 
able phase of it which, though so evident, 
may not find adequate appreciation nor re- 
ceive the mention it would seem to de- 
serve. 

No man planned the work. In the year 
when the first copy of the AMERICAN Ma- 
CHINIST saw the light there was no one 
anywhere foretelling what would be done 
in the next quarter of a century, no one 
suggesting in a large way what should be 
done; indeed we know full well there was 
no one. who could have played the prophet 
nor any who could have assumed the di- 
rection of a movement so vast. 

Looking back now and contemplating as 
a whole our work thus far completed, and 
the manner of its doing, we can see that 
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those who have been most helpful, those 
most prolific in their accomplishment, have 
still wrought only on the details of the 
work, with no clear knowledge of the re 
lations and interdependencies of the sev 
eral parts in the ultimate grand assem 
bling. While the myriad of thinkers and 
workers have been shaping and polishing 
each his little piece and placing it upon 
the pile of finished work, the great whok 
has arranged itself, or has been guided 
and impelled in the arranging by agencies 
of which we have not been conscious, and 
of which we have had no tangible evi- 
dence except in the completeness and pet 
fection of the result. 

It is not 
an exceptional thing, though frequently re 


This is as it has always been. 


marked as such, to build better than we 
know, and it is, in the perfection of the 
result, in no sense attributable to any 
latent or unconscious wisdom which, after 
the fact, we may complacently claim t 
possess. When we are doing good work, 
and know that it is good, we still 


do not’ know how it is related to the good 


generally 


work that others are doing, nor how each 
man’s work will fit so perfectly into that 
of the and and 
quicken the other to the betterment and 
continual upbuilding of the symmetrical 
and consistent whole. 


other, each strengthen 


As it would have been utmost folly any 
where in the past to have attempted t 
have discovered and and 
studied out in advance some comprehen 


sive plan of the work of the year or the 


deciphered 


decade or the quarter of a century imme 
diately before us, with the hope of lighten- 
ing or simplifying our task and of avoid- 
ing serious mistakes and backsteppings, so 
it would be as great unwisdom now to try 
to do so. While by the results a plan 
seems evident enough, we know nothing 
more surely than that we do not know, 
and never have known, and never can 
know, what the plan is until the work is 
done. 

This absence of plan is indeed a plan in 
itself. 
of the universe seems to be, 


The way of running the great shop 
after all, just 
the same as experience shows to be best 
for running the small shop, or indeed the 
shop of any size up to the capacity of the 
individual human The 
shop is kept at all times as clear as may 


mind to direct. 


be of all but what at the moment con- 
cerns and gives occupation to the work 
ers. The beneficence and economy of this 
are evident. We, the workers, are not t 


be fatigued except by the actual doing of 
the work, and not at all by any prelimin 
ary contemplation of it. We are not to be 
disheartened by the piling up around us of 
any work to be done far in the future. Our 
minds are not to be distracted to look over 


plans other than those which have to di 
with the work of to-day; we have not t 
be stumbling over nor walking around any 
material upon which another generation is 
to do the cutting and shaping. 


While thus we see no plan before us, 
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but behind us see it plain enough, that in 
assures us of its con 
While we 


what 


itself sufficiently 


tinued unrolling as we reach it. 


need not trouble ourselves to know 


we will have to do when the fiftieth vol 


ume of the AMERICAN MACHINIST is com 


pleted, nor what we will be doing for the 
filling of any volume beyond that now 
that 


be a plenty of work to be done, that 


rent, we may still be sure there 


in the san 


it will be done ie general way as 
heretofore, that it will be work to be 
proud of when we look back upon it, and 
that it still will all be contributory to the 


general and unccasing advance 

Besides the absence of cognizable pre 
liminary plan there is another feature of 
latest 


pleted 


our quarter of a century of com 


which it may be well 
a little, 


and caliber of the 


work per- 


haps to think over and that is, the 
I 


character workers, It 


certainly should not be necessary for m«¢ 
to say that by workers I mean not those 
who work with hand alone or with head 
alone, or with either hand or head pre 
ponderating. I mean by a worker every 
one who has done or helped in the doing 
of any of the good work that has been 
done. It is not so easy nor so safe t 


dS 


Rees 


ee 


if 
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speak of the workers as of the work, for 


here differences of opinion at once arise. 


There are inevitably some who attain 
greater prominence and a larger reputa- 
tion than others, but it seems to me that 
in the period we are considering those 
most conspicuous on were never so few 
and far apart. Notwithstanding the vast- 
ness and the excellence of the work that 
has been done, we cannot point to many 
men so towering above their fellows as in 


periods preceding. Watt, of course, stands 


alone as a unique genius with a unique 


opportunity, but after him come many 
names which the world has decided not 
to forget. Whitney, Blanchard, Whit 


worth, Nasmyth, Armstrong, the Brunels, 
Morse, 


Siemens, 


Faraday, Goodyear, Bessemer, 
Howe, 


few hastily thought of, wi 
to chronology 


McCormick—these are a 


h little regard 


In our own time, leaving 


DRILLING 


out Edison, another genius with a special 


opportunity in the electrical field, we seem 
names which will stick 


these 


to look in vain for 


in the world’s recollection with 


This may mean either of two very opposite 


things—that there are no such exception 


ally gifted and self-impelled workers in 


these days, or that there are so many of 
them that 


Undoubtedly the latte: 


none can be so conspicuous 
is the truth, and it 
is far from discouraging to the rank and 
file of the More 


workers 


industrial army work 


actually done and fewer doing 


shares of it means 
The 


may be, is 


disproportyu nately large 


a larger average of work all around 


individual worker, whoever he 


of more account, o1 iter in accom 


wre 


plishment, than ever before Many un 
doubtedly stand 


the past, but those around them are taller 


as high as the highest of 


“There were giants in those days,” and 

there are giants still, but it is no longet 

pigmies that immediately surround them 
TECUMSEH SWIFT 


A Screw Machine Drilling Fixture. 
Machinist : 


} 


and 


Editor American 


The description accompanying 


sketch explain the methed of drilling the 


1 
' 
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FIXTURI 


1 1] 
Smiail 


piece of work, Fig. 1. 
the holes should be 


holes in the 
It was necessary that 


a certain distance from the center hole and 


exactly in line rhe first method of drill 
ing them was in a drill press jig, which, 
however, did not prove satisfactory. 

Che fixture here described is, and has 
been for some time, in operation, and 
gives good satisfaction. The face-plate 4 
Fig. 2, has a groove cut in the center and 
the plate B is fitted to A as shown. This 
allows for adjustment to get the proper 
distance from the center. The work is 


slipped on a pin driven in the center of D 
and clamped hole 
then given a half turn (the index pin lo 
and the other hole 
Provision was made for oiling, 


One is finished, and D 


cating D each time) 
finished. 
and the fixture was properly balanced, so 
that it might be run at a high speed 


H. T. G 














1638 


AMERICAN MACHINIST 


Issued every Thursday by the 


Hill Publishing Company 


World Building, New York 


Also published at 34 Norfolk St.. Strand, Londen, W. ¢ 


Correspondence on mechanical subjects ted 
Name and address must always be given ot > 
essarily for publication 

1ddre ull business communications tot) 1 meri- 
can Machinist Vatter for readi 7] may 
addressed to the Editor 

Subscribers can have addres hanged at 
Give old and new addresse Date on wrapper 
denotes end of month in which subscriplion expires. 

Subscription Price : 
$4 per year, postage prepaid, to any post office in North 
\merica, $5 in all foreign countries except Europe ; 
Twenty-five Shillings there No back nun 
bers bevond current year bor ule 


by newsdealers generally 


Kuropean subscription served by the AMeERI 
Macuintisr Ce lv 4 Norfolk St Str I 


Entered at New York P. O vas mail matter of the second 


Cable address, *‘ Macuinist,”* N.Y 


Liuber’s and A BC Codes 





Of this issue of the AMERICAN MACHINIST 
30,000 coptes are printed. Total for 1902, so 
far, 838,200 copics. None sent regularly free. 
None taken back from news-stands Vo back 


numbers beyond current year. 


Contents. 





PAGE 
The AMERICAN MacuHintst and Ed 
WEATION. cc ccessewss wees ctec~e Ce 
Naval Engineering Advance—Its In 
fluence Upon Sea Power . 1572 
The Power of Machinery........ . 1576 


Changes and Progress in the Con- 
tents and Make-Up of the AMER 


SCAM WEACHWINIGT «io os ceccesccce BAZ 
An English View of American Tools. 1578 
Twenty-Five Years’ Progress in Ma- 

chine Shop Practice..... . 1581 
A Review and a Glance Forward.... 1586 
Echoes from the Oil Country...... 1587 
The Development of Power Plants. 1590 
Electrical Progress. . ; -osee S508 
Foundry Progress............ 1596 
Growth of Iron Manufacture....... 1508 


An English Analysis of American 
Census Figures on the Iron and 


SOG) TRGUSITIOS. 6.56 ceed cewces.s FSO 
A Quarter Century’s Progress in Ma- 
chine Tools........ vevesss SOGO 


The American Tool Business in Great 
eh a ee ee 
The Machine Tool Progress of Cin 
cinnati During the Past Twenty 
Five TOBE. 5. scesccvsvicrecsvcw FOR 
A Review of Progress in Machine 
COUBIFUCHION occ ccs dcwcicee 9629 
A Quarter of a Century of Machine 
Tool Development as Recorded in 
the Pages of the AMERICAN Ma 


URENNS  cctcwveed een Jieeae S08 
Growth of the Locomotive During 
the Past Quarter Century...... 1625 


AMERICAN MACHINIST 


The Growth of the Machine Tool Industry. 

It ought to be of some interest (to 
those who are engaged in the business, at 
least) to r view the growth of the ma- 
ch‘ne-tool industry since the AMERICAN 
MACcHINIst was founded, twenty-five 
years ago. It may seem to smack of ego 
tism to thus make the appearance of this 
journal a mark from which to count prog 
ress, but we are celebrating our twenty 
fifth birthday, and if the beginning of the 
AMERICAN MACHINIST meant 
more, it at least meant that in the judg 


nothing 


ment of men whose judgment has since 
been proven to be correct, the machinery- 
building interests of the country had at 
that time developed to such a point that a 
special representative was needed. 

To get accurate information regarding 
the machine tool business as it existed 
] 


veen as easy 


twenty-five years ago has not j 
as it might be imagined it would be. Many 
of the men who possessed accurate infor 
mation of that period have gone to their 
final reward, and the men of to-day are 
more apt to have information about to 
day and to-morrow than about the past. 
Nevertheless, by careful and persistent in 
vestigation we have gotten at the main 
facts and figures. 

Twenty-five years ago there were only 
about twelve establishments making ma- 
chine tools. They employed somewhat less 
than 2,000 men and had something under 
$2,000,000 invested in the business. To- 
day there are about 150 establishments 
building tools; they employ about 25,000 
men and have invested in the business 
about $25,000,000. 

These figures do not, of course, tell 
nearly all of the story, for each of the men 
now employed is able to and does turn 
out much more work per day than was 
possible at the time when this journal was 
founded. All the work of improvement 
that has been going on during the inter 
vening quarter century has been directed 
toward the production of more and better 
work in machine shops, and where the 
prime cost of a machine has not been ma- 
terially reduced, it is due either to a mar- 
velously sticcessful avoidance of the in- 
fluence of modern ideas or to the fact 
that improvements made in the product 
have kept the cost up; the further fact 
being that very many tool builders are 
now selling tools at prices lower than they 
got in 1877, and yet the tools they no 
supply, if built by the methods and with 
the appliances of '77, would cost twice as 
much to build. 

Twenty-five years ago few tools were 
built west of the Allegheny mountains, 
and Philadelphia was practically on the 
Western frontier of the tool-building ter 
ritory; with, however, one important 
establishment in Hamilton, O., whereas 
now Ohio is a great machine-tool building 
State, Cincinnati and Cleveland both bx 
ing important cities in this industry, and 
there are establishments scattered pretty 


much all over the rest of its territory; 
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tools being also now built in Indiana, Illi 
nois, Michigan and Wisconsin. 

The growth of the business has not, 
however, been solely by the addition of 
new establishments, but has also been by 
the growth of establishments that were in 
business prior to ’77. Taking ten of the 
most prominent concerns that were in the 
business twenty-five years ago, we find 
that since that time the number of men 
employed by them has increased from 
1,560 to 9,845, or over 600 per cent.; that 
the floor area included in their establish 
ments has increased from 200,720 square 
feet to 1,910,760 square feet, ort about 550 
per cent.; and that their capital invested 
has increased from $1,606,000 to $9,515,000, 
or nearly 600 per cent. 

This is a splendid record and means not 
merely that the natural growth of the 
country has carried these establishments 
along with it, but also that fhe men who 
have managed the affairs of these estab 
lishments have been doing their full share 
to make the country develop industrially 
and in every other way 

Machine tools may be said to be at the 
foundation of the industrial structure. 
With them all other machinery is pro 
duced, and without them we should be re 
duced to the condition of hewers of wood 
and drawers of water. That nation which 
possesses the best machine tools will be al 
most certain to lead in industrial matters ; 
for nothing can be much more certain than 
that the possession of the best machine 
tools carries with it the best knowledge of 
how to use them to the best advantage. 
Those who make good tools must first 
know a good deal about how tools should 
be used and what should be expected of 
them, and this means that they will als 
know how to produce the best of other 
machines and implements for carrying on 
the world’s work. 





The John Fritz Banquet. 

The banquet in honor of Mr. Fritz, 
which was given at the Waldorf-Astoria 
the evening of October 31, was in every 
sense of the word a pronounced success 
The guests, including ladies, numbered 
about 550. 

The occasion was the inauguration of 
the John Fritz Gold Medal, which is to be 
awarded frem time to time by a joint com 
mittee of the members of the civil, me- 
chanical, mining and electrical engineering 
societies for meritorious engineering and 
industrial achievements, 

The medal, which embodies perhaps 
the most unique testimonial to an indi 
vidual in American history, is excellently 
shown in the accompanying half-tones, 
which are from a photograph of a bronze 
copy, 7 inches in diameter, of which one 
only has been made, and which was pre 
sented to Mr. Fritz at the banquet by Mr. 
Jchn Thompson. The plaster mold from 
which the cast had been made was also 
present and, after explaining that but one 
casting had been made, Mr. Thompson, 
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te insure beyond peradventure that no 
more should be made, shattered the mold 
into fragments with a hammer, the effect 
being decidedly dramatic. With this bronze 
copy was a!so presented an album contain- 
ing photographs of Mr. Fritz and of the 
medal, together with the autograph sig- 
natures of the subscribers to the medal 
fund. 

Colonel H. G. Prout, who acted as toast- 
master, in opening the proceedings made 
: capital speech which in form was a para 
phrase on Lincoln's address at the battle 
field of Gettysburg, the idea being that the 
founding of the medal could not add to 
the fame of Mr, Fritz and was rather an 
the 
ored themselves and indicated their appre 


occasion in which participants hon 


ciation of Mr. Fritz’s work. 


Throughout all the speeches the domi 


nating notes were the achievements of Mr. 


Iritz and the charm of his personality, 


and it doubtless be said with truth 


may 





Mr 


the justification of the act, 


that while Fritz’s achievements fur 


nish the mo 
tive which has led to the commemoration 
of these achieve:nents is the universal high 
regard in which the man is held, Such 
things for 


achievements are admired unless also their 


are not done men whose 


personal characters are such as to attach 
others to them. 
A notable feature was the reading of 


telegraphic despatches of congratulation 


from various parts of the world. There 


were several such from Europe and one 


from Japan 
The dinner was held on the main floor 
of the great which filled 


baliroom, was 


with tables. The ladies occupied the first 
tier of boxes, which they filled 

The actual medals are to be of gold. 
1,000 fine, the diameter being approxi 
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Upon the obverse sid« 
Fritz, 


mately 2™% inches. 


is a bas-relief portrait of Mr while 
upon the reverse is an allegorical figure 
personifying the messenger. In the right 
hand of the figure is a shield, upon which 


are to be engraved the name of the re 


cipient and the date of the award. In the 
left hand are laurels and a palm branch, 
and in the background is the torch of 
knowledge, with a scroll for an inscrip- 
tion for the work for which the award 


was made. 
Fraud in Correspondence Instruction. 
We learn from the 


daily papers that thx 


officers of the Corresponcence Institute, of 


Scranton, Pa., have been arrested for 
fraudulent use of the mails. We. do not 
imagine that any of our readers have been 
vicitimized by the concern, as the instruc 
tion which it professed to offer was in 
journalism, electricity, stenography, art 


writing: 1 


illustrating and advertising 





THE JOHN FRITZ MEDAI 
will our readers confound the “Institute” 
with the Inter ional Correspondence 
Is w] ch } ( » be ] ¢ ited in the 
me ? 7 
In connection with a plan being adopted 


erintendent of drawing of thi 
ls, drawings from back 


\ MERI 


be utilized as practical ex 


Chicago high scho 
numbers of the AN MACHINIST wil 


imples by the 


fourth-year students in mechanical draw 
ing. Beginning with the theory of the 
screw, bolts, cranks, cams, gears, worn 
gears, ctc., will be taken up progressively 
with applications of their use in the com 
plete machine Blueprints of the more 
uppropriate drawings will be made, and 
the students will also be guided by the 
printed descriptions in the text accompany 
ing the drawings 


I 63¢ ) 


Waiting. 


She's at the door; from far away : 
tanding there; they say 
That love grows cold ere long, but there 
She waits for me; her face is fair 


And smiles across her features play 
She’s still as slim 
That we 


Strand yet gleams in her wealth of hair 


were wed, and not a gray 


How bright the scene is, and how gay 


as they sway 


High on the limbs; how sweet the air, 
How good tl vs we have to share 
This is the day | draw my pay 
She’s at the door 
S. FE. Kiser in The Chicago Record-Herald 
’ Personal. 
Wi S. Rowell w go to Manchester 


nd, to be connected with the British 





‘sstinghouse Electric & Manutacturing 


Company 

W. M. Sawdon, of Manhattan, Kansas, 
vhere Y i stant professor of 
mechan 1 engineering in the Kansas 
State Agricultural College, has accepted a 
position with the Amour Institute of 
Technol f Chicag 

S. W. Robinson, professor emeritus of 

chanical engineering in the Ohio State 


given $5,000 to that insti 


tution to endow a scholarship in engineer 


ing. Under the laws of Ohio this money 
goes into the State treasury, where it be 
come i part « f the irreducible debt of the 
State, and commands 6 per cent. interest, 


payable semi-annually. 
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° ° 
Commercial Review. 
New York, November 3, 1902. 

During the month of September the ma- 
chinery industry gave evidence of a slight 
falling off in the volume of trade. This 
is the assurance given, not only by manu- 
facturers and sales agents in this vicinity, 
but is also the conclusion that can be 
drawn from advices received by them from 
correspondents out of town. 

Ordinarily a falling off in trade should 
be followed by dissatisfaction to a greater 
or less degree, according to one’s concep- 
tion of things, but in the present instance 
nothing but pleasure is expressed over the 
turn affairs took during the month. 

One manufacturer, after informing the 
writer that his own business for Septem- 
ber was lighter than that done by his house 
for some months recently, and after stat- 
ing that several firms, to his personal 
knowledge, passed through a similar ex- 
perience, said: 

“The ease up in trade comes in the 
form of a genuine relief, During the past 
year everybody in the machinery line has 
been favored with a very profitable busi 
ness, and it has been a case of work and 
worriment to take care of it. During the 
past month, however, things slackened a 
little, and we were enabled to catch up 
some on a variety of matters, which have 
not received their proper consideration, in 
consequence of the rush process through 
which we have been passing for months 
past. At the same time the outlook for 
trade is excellent, although there may be 
a probability of a little more hustling being 
necessary to obtain it than the situation 
has called for in many months.” 

Withal the volume of business done dur- 
ing the month was excellent. It was most- 
ly made up of small orders, which made 
a large and profitable total. Within the 
next few weeks the probabilities are that 
many large contracts which have been 
hanging fire for several weeks past will be 
awarded. 

The Crocker-Wheeler Company, of 30 
Cortlandt street, this city, report an excel 
lent business of late. Some recent orders 
received include complete motor equip 
ments for the Quintard Iron Works, this 
city, and the Kleinert Rubber Company, 
College Point, L. I.; a complete lighting 
plant for the Garfield Worsted Mills, Gar 
field, N. J.; one 100-kilowatt generator for 
the Nevin-Church Press, Bloomfield, N. 
J.; one 75-kilowatt generator for the Hart 
ford Carpet Works, Hartford, Conn., and 
a generator for lighting purposes from the 
Seymour Manufacturing Company, Sey 
mour, Conn, The company also recently 
secured an order aggregating about $20, 
ooo for motor-driven machines of various 
sizes from a large mining company in 


Mexico. 

The C & C Electric Company, of Liberty 
and Washington streets, this city, have 
been especially busy filling small orders 
recently, the most important being a series 
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of orders aggregating twenty-five motors 
for the Edison circuit in this city, ranging 
from 1 to 50 horse-power, They have 
also been given the order for the complete 
electrical equipment of the new hotel to be 
erected on Thirty-first street, near Fifth 
avenue, New York, and consisting, among 
other things, of two 125 horse-power en 
gines and two 75-kilowatt generators. The 
contractors of the new Bellevue-Stratford 
Hotel have also given the company an 
order for six 20 horse-power motors to be 
used in drilling the shafts for the elevator 
excavation. 

The engineering department of the Pitts- 
burgh Gage & Supply Company, Pitts- 
burgh, Pa., has been unusually rushed with 
work during the past few days. Recent 
orders are for one 150 horse-power boiler 
for the Lincoln Fire Brick Company, Bol- 
ivar, Pa.; one 150 horse-power boiler fer 
the American Porcelain Company, New 
Brighton, Pa.; one 150 horse-power boiler 
for the Keystone Mining Company, Lead 
ville, Colo., and one 35 horse-power auto- 
matic engine for the Clearfield Steam 
Laundry Company, Clearfield, Pa. 

Reference was made in this column re 
cently to the protest made by A. Milne & 
Co., of this city, against the action of the 
Customs authorities in Philadeiphia in 
raising the price of 300 tons of German 
steel billets which recently arrived in that 
city for them to about 97 marks, despite 
the fact that the invoice stated they were 
purchased at 76'4 marks, thus forcing 
Milne & Co. to pay duty at the rate of 
$8.96 per gross ton, instead of $6.72 per 
gross ton, as would have been the case 
if the invoice price had been taken as a 
basis for levying the duty. 

It will also be recalled that General Ap- 
praiser Jewell gave a hearing to importers 
in the matter, at which they proved that 
German billets could be purchased for ex 
port at the price name( in the consignment 
in question, although admitting that higher 
W 
all 


prices probably prevailed in sales in 


tended for domestic purposes in Germany 

General Appraiser Jewell handed down 
a decision during the week in the matter, 
to the effect that the price named by the 
Philadelphia authorities should be reduced 
about 10 marks, but that the duty should 
be $6.72 per gross ton, which is equivalent 
to three-tenths of a cent duty per pound. 

So far as the duty is concerned, the 
decision is a triumph for the importers 
In the matter of the price, however, it is 
a complete setback for them, and they pro 
pose io appea’ from the decision, for, 
strange as it may seem, if they insist on 
truthfully stating the price which they 
pay for their billets on their invoices, the 
government will immediately turn around 
and fine them the 24 per cent. penal duty 
imposed for what it will call “‘undervalua- 
tion on invoice.”” Under Mr. Jewell’s de- 
cision, if sustained, for example, Milne & 
Co. will have to pay that penalty, although 
they have shown that the billets were pur- 
chased at 7614 marks per 1,000 kilos in 
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Germany, but the Customs authorities in- 
sist that they* could not have been bought 
for less than 86 marks per 1,000 kilos. 

It’s a pretty state of affairs, and goes 
a good deal toward justifying the wag 
who compared the law to a certain species 
of the equine creation supposed to be in- 
capable of brilliancy in any form. The 
importers propose to exhaust every remedy 
at their command before abiding by the 
decision of the General Appraiser. 

Considerable comment is heard about 
the recent conference of Southern pro- 
ducers of pig iron relative to the price they 
propose to charge for their product during 
the last six months of 1903. One report, 
supposed to come from a reliable source, 
had it that they had agreed to charge $17 
per ton for No. 2 Foundry at the furnace. 
It now transpires that whatever truth there 
was in this report simply related to the 
minimum figure the companies would 
name for the grade in question. As a 
matter of fact, however, none of the com- 
panies are_receiving orders for less than 
$20 per ton. So far as this market is 
concerned, crders will undoubtedly be few 
and far between, for with the freight add- 
ed this mezn; that the price for delivery 
in New York would be $24.25 per ton 
At this figu:e foreign irons will undoubt 
edly have the preference with consumers 
in this vicinity, since the best grades of 
them can be had for less than that, deliv 
ered in New York. 

By some $20 per ton is not taken seri 
ously, and by others it is looked upon as a 
a mistake. Apparently the companies do 
not propose to be caught next year as they 
were this, when they opened their beoks 
around $12 for No. 2 Foundry at the fur 
nace, only to see the same go to $20, if 
not higher, and which was responsible for 
one company acknowledging that it lost 
several hundred thousand dollars in conse 
quence, 

The Garvin Machine Company, at Spring 
and Varick streets, this city, are doing an 
unusually good business at present. They 
recently received a large order for ma 
chine tools from the Searchmour: Motor 
Company, of Philadelphia. 

The National Machinery Company, of 
Tiffin, Ohio, state that the condition of 
business was never better in their history 
than it is at present, orders received dur 
ing the last thirty days being exceptionally 
heavy. Judging from the amount of or 
ders on hand and the inquiries received, 
the company does not anticipate any falling 
off of the present volume of trade for 
some time to come. The activity among 
the railroads has greatly increased the 
amount of business this fall, and the only 
difficulty encountered is to make early de 
liveries, which is greatly impeded by the 
condition of the raw-material market. The 
company have experienced an exceptional 
year in the wire-nail machine trade, but 
find business equally as good in all lines 
bolt cutters, headers, bulldozers, spike ma- 
chines, etc. 








er sore ae 





el td dt 


stiniial Wns 


as 








ese in 





H 








November 6, 1902. 


The Lunkenheimer Company, of Cincin- 
nati, Ohio, Manufacturers of valves, and 
who have a branch office at No. 26 Cort- 
landt street, this city, now have their new 
factory in Fairmount, near Cincinnati, in 
operation. The company’s business has 
been increasing so rapidly that this new ad 
dition to their producing capacity will en 
able them to keep pace with their orders, 
more to their own and customers’ satisfac 
tion than recently. 

Recent important contracts awarded the 
Air Compressor Department of the Chica 
go Pneumatic Tool Company include five 
cross-compound compressors of 600 feet 
capacity each for the Baltimore & Ohio 
Railroad; two compressors of 2,000 feet 
capacity each for the Pressed Steel Car 
Company; 2,000-foot compressor for the 
Kawasaki Dockyard, Japan; two 600-foot 
compressors for the New York, Ontario 
& Western Railroad, and one 700-foot 
compressor for the Signal Department of 
the New York Central & Hudson River 
Railroad. 

The Toledo Machine & Tool Com 
pany, of Teledo, Ohio, report that their 
rapidly increasing business in punch 
presses, drop hammers, and other sheet 
metal working machinery necessitates the 
enlargement of their plant. They have 
purchased an additional 125 horse-power 
engine and will add an entire new depart 
ment to their plant, equipping the addition 
with lathes, planers, radials, shapers and 
other tools, They have just purchased an 
84-inch iron planer with four heads. It 1s 
possible that steps will be taken to increase 
the capital stock to a quarter of a million 
dollars to provide additional capital for 
the handling of their increasing business. 


CHICAGO MACHINERY MARKET. 


The common report among the machine 
tool representatives at Chicago is that 
trade is satisfactory, “and by this some 
what indeterminate name is meant fairly 
good. Perhaps the most notable feature 
of the situation is that there is little busi 
ness now in sight, and that there has been 
little trading in sight during the month 
now ending. But those sellers who have 
had faith in the future have not been 
disappointed. Dullness one day has been 
succeeded by good buying the next. The 
head of one local machine-tool house says 
he had thought the month was rather poor 
until the sales were footed up towards the 
close, when he found it fully up to a 
geod average month. And all sellers unite 
in this statement also that business has 
been of a widely distributed but not espe 
cially notable character. It has been the 
purchases cf one machine, or of two or 
three at a time that have made up the 
month’s trading. 

There have been, however, Several or 
ders sought by a number of machine-tool 
makers. The St. Pau! road bought a fair 
ly good lot of tools, the valuation of which 
is estimated by one manufacturer's repre 
sentative at $20,000, for the shops at West 
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Milwaukee, to displace a lot of old tools 
which had outgrown their usefulness. The 
appropriation for this purchase was made 
some time ago, but not until quite recent 
ly was the purchase made. The Goss 
Printing Press Company has bought about 
$3,000 worth of tools from the O. L. Pack 
ard Machinery Company. The Milwaukee 
Harvester Company bought from McDow 
ell & Stocker and from other sellers a 
considerable number of new machine tools 
The Morgan-Gardner Electric Company, 
Chicago, bought a few. The Dawson Ma 
chinery Company, among its other orders, 
sent several large machines out to Port 
land, Ore. But, as noted above, the mass 
of the month's trading consisted of thi 
solitary, or detached, purchases 

Several buyers have been heard to say 
that the end of the year is approaching 
and that they may defer some of thei 
purchases until early in 1903. That kind 
of talk is perhaps of litthe weight as an 
actual market factor, for the tools that 
are now bought are needed and are going 
directly into use And this has been the 
character of the buying for some time 
One representative, who has been long 
on the street, says he can notice an im 
provement in the class of buying, Ma 
chine-shop men, who not long ago usually 
looked around for second-hand tools, are 
now buying new ones, or differentiating a 
litthe more; buyers of poor second-hand 
machines are satisfied with nothing but 
the better class of second-hand tools, whil 
former buyers of the latter say they want 
the latest and newest that 1s out 

Prices are every where reported to be 
firm. On some factory products there is 
an improvement in deliveries, but the larger 
machines are often slow in reaching the 


buyers 


Quotations. 
New York, Monday, November 3 
New York prices for Northern and 
Southern irons for the first half of 1903 


are as follows: 


Northern: 


No. 1 Xi. .. $23 25 (a$24 75 
MO. 2 As. .. 22 00 @ 22 75 
No. 2 plain 21 00 @ 21 75 


Southern: 


No, 1 Foundry 23 25 (@ 23 50 
No. 2 Foundry . 22 25 @ 22 50 
No. 3. Foundry 21 50 @ 22 00 
No. 4 Foundry 20 50 (a 21 50 


Br Iron—Base_ sizes—Refined brands, 
mill price on dock, 1.93¢. upward in cat 
load lots. Smaller quantities from store, 
2.15 (@ 2.20¢ 

Tool Steel Base SIZes Good standard 
quality, 7¢.; extra grades, 10c. and up 
ward. 

Machinery Steel Base sizes From 
store, 2.10 (a 2.25¢ 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 


Copper—Lake Superior ingot, 1154 @ 


Qo 

IIl-xc elec rolyt nd casting li 
1134¢ 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 2658 @ 207 x¢ 

Pig Lead—g.10 (@ 4.12" n so 
lots 

Spelter—53, @ 5'4« 

Antimony—Cookso1 olin 1] 
and U. 3., 7 ai 7346 

Lard O P e City, 89 @ Oo 
cording d qua \ ving 
tron on < 1) roe ] 

New Corporations. 

Advance Pump & Compressor Company, of 
Battle Creek, Mich capital, S150,000 

The Contoocook Needle ¢ ompany of Con 
toocook, N. Il capital stock, $12,000; ob 
ject, manufacturing needles and supplies 

Johnson [ron Co Gouverneut St Law 
rence County, N. ¥ capital S30.000,) Direc 


tors: J. B. Johnson, HL. B. Johnson and Il. D 


Hill, Gouverneur 


It is reported frot Newcastle la that 
the Shenango Valley Steel Mill has closed 
down on account of inability to secure coal 
for the boilers The plant employs about 


1,000) men 


It is reported from Trenton, N. J... that 
United States Steel Corporation is to spend 
$1,000,000 in enlarging the local plant of the 
American Bridge Company Phe output will 


be doubled 


Cooper Underwear Co. of Kenosha, Wis 
capital stock, $100,000. Incorporators : Willis 
W Cooper, Charles I cooper and Ienry 
Cooper It is announced that a factory will 
be built in the early spring 

Specialty Manufacturing Co object, manu 
facturing metallic packing, core-box planes, 
ete.; capital, $50,000.) Incorporators : George 
W. Gaines, of Newark, N. J W. LS. Moore, of 
Jersey City, and J. Edwin Crater 

Maxwell M. Mayer’ Electrical Co., ineo 
porated in New Jersey, for manufacturing 
dynamos and other electrical machinery and 
to supply electric power; capital, $10,000 
Directors: Christian KE. Hartshorne, Marshal! 
4. Usgood and Paul KE. Hirsch 

The Seri-Culture & Manufacturing Com 
pany, capitalized at $250,000, has applied fo 
a charter It proposes to raise and manufac 
ture silk in Georgia rhe incorporators are 
Louis B. Magid, of Habersham County, and 
W. R. Sweet, of Rabun Count, The main 
office will be located in Atlanta 


It is rumored that negotiations are about 
completed between the Singer Manufacturing 
Company, of Elizabethport, N. J... and = the 
Musconetcong Iron Company, of Stanhope, 
N. J., for the transfer of the mining plant to 
the sewing machine manufacturers It is 
said to be the intention of the Singer com 
pany to mine ore at Mine Hill, make its own 
ifon and build a rolling mill at Stanhope 

Chapman Fuel Economizing System, of Al 
bany, N. ¥ capital, $35,000; object, manu 
facturing a certain invention of John 8S 
Chapman, to be used for economizing in the 


use of fuel, arresting smoke and increasing 
steam boiler capacity Directors John 8 
Chapman, Isaac La Grange, James W. Bent 


ley and LB. A. Chapman, of Albany: John 
Pressley, M. Pressley and M. Weighill, of 
Rochester 

Articles of incorporation for the American 
Sault Ste. Marie Paper Company, with a eapi 
tal stock of $4,000,000, have been filed at 
Augusta, Me., by J. I. Hummell, Cassius M 
Paine and John Il. Gault, Milwaukee, Wis 
The company is organized for the purpose of 


building and operating a pulp and paper mill 


on the Chandler and Dunbar water power, at 


— 








100 


Sault Ste. Marie, Mich. Theodore F. Rice, of 
Chicago, who for many years was vice-presi- 
dent and general manager of Bradner Smith 
& Co., Inc., of that city, assisted in the for- 
mation of the company. 


New Catalogs. 


Jos. T. Ryerson & Son, Chicago, Ill. ‘‘Con- 
tinental” boilers. 64x34, pp. 20, paper. 

F. E. Hook, Hudson, Mich. Pneumatic 
painting machines. 314x6, pp. 16, paper. 

Pittsburg Blue Print Company, Pittsburg, 
Pa. Blueprinting machines. 6x9, pp. 15, pa- 
per. 

Green Engineering Company, Chicago, III. 
Green traveling link grate. Catalog C, 7x10, 
pp. 35, paper. 

National Supply Company, Chicago, Iii. 
The “Billow”’ system of fuel oil appliances. 
6x9, pp. 39, paper. 

Eastern Machinery Company, New Haven, 
Conn. Friction clutches, clutch pulleys and 
cut-off couplings. 6x9, pp. 56, paper. 

Woodward Governor Company, Rockford, 
Ill. Circular illustrating and describing the 
Woodward friction water wheel governor. 

Wisconsin Graphite Company, Pittsburg, 
Pa. Two novel and attractively designed little 
booklets treating on graphite paints and flake 
graphites. 

Massachusetts Fan Company, Waltham, 
Mass. “Davidson” propeller fans. Sectional 
Catalog No. 50. 7x9%, pp. 32, decorated pa- 
per cover. 

Buffalo (N. Y.) Dental Manufacturing Com- 
pany. Brazing stands, blow pipes, tool forges, 
foot blowers, gas burners. Catalog G, 6x9, 
pp. 15, paper. 

Buffalo Forge Company, Buffalo, N. Y. 
“Mechanical Induced Draft” and “Buffalo 
Forge Company Engine,” two attractive book- 
lets, 6144x3%. 

Buffalo Forge Company, Buffalo, N. Y. Buf- 
falo down-draft stationary and heating forges, 
for industrial works. 3144x6\%, pp. 52, em- 
bossed paper cover. 

McLeod Company, 95 Liberty street, New 
York. Announcement of completion of new 
flange fitting and pipe shop at New Brighton, 
Staten Island, N. Y. 

Jeansville (Pa.) Iron Works Company. Ad- 
vance sheet No. 15 descriptive of the ‘‘Jeans- 
ville Pump.” 8x11, pp. 20, paper; and No. 16 
covering condensers. 





Felt & Tarrant Manufacturing Company, 
52-56 Illinois street, Chicago, Mich. ‘Me- 
chanical Arithmetic,” the ‘“Comptometer.” 
414x6, pp. 28, paper. 

Etna Manufacturing Company, 40 John street, 
New York. Twist drills, taps and dies, ream- 
ers, milling cutters, hack saws and machin- 
ists’ small tools. 6x9, pp. 31, paper. 

Spon & Chamberlain, 123 Liberty street, 
New York. Catalog of books covering civil, 
mechanical, sanitary, marine, electrical and 
steam engineering. 6%x4%, pp. 199, paper. 

Harrison Safety Boiler Works, Philadel- 
phia, Pa. “Economy for Collieries,”’ descrip- 
tive of the Cochran feed water heater and 
purifier and the Sorge-Cochrane system. 34x 
6, pp. 12, paper. 

The V. D. Anderson Company, Cleveland, 
Ohio. The Anderson Dryers, 6x9, pp. 66, pa- 
per. Appended to this catalog are a number 
of pages devoted to useful information on 
general mechanical matters. 

Cincinnati (Ohio) Milling Machine Com- 
pany. Milling machines and cutter grinders. 
Illustrating and describing in detail the con- 
struction of the Cincinnati milling machines. 
Printed on coated paper, half-tone illustra- 
tions. 6x9, pp. 89, paper. 
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The Lunkenheimer Company, Cincinnati, 
Ohio. General catalog of valves, injectors, 
whistles, lubricators, oil and grease cups and 
steam specialties; profusely illustrated, ap- 
pended by tables and data containing useful 
information. 5x7, pp. 203, paper. 


Christensen Engineering Company, Milwau- 
kee, Wis. “Straight Air-Brake Equipments 
for Electric Cars’; catalog No. 53, 6x9%, 
pp. 57, paper. ‘“Ceco’” Electrical Machinery ; 
catalog No. 55, 6x9, pp. 53, paper. ‘“‘Christen- 
sen Air Brakes, Where Made and Where 
Used”; publication No. 54, gotten up for dis- 
tribution at the recent convention at Detroit 
of the American Street Railway Association. 
6x9, pp. 49, paper. 





Manufacturers. 


The Lorain (0.) Foundry Company will | 


build extensions. 

The W. D. Williams foundry, Fredericks- 
burg, Va., will be rebuilt. 

Flouring mills of Frank Windiate, Pauld- 
ing, O., have been burned. 

The Kansas City Star will build a mill in 
which to make its own paper. 

The Whitlock Coil Pipe Company, Elmwood, 
Conn., is erecting an addition. 

The Baltimore (Md.) Sash & Door Com- 
pany will build a new factory. 

A factory of the Diamond Match Company 
is to be located at Durham, Cal. 

The D. M. Tuttle Company, Canastota, 
N. Y., is adding to its boat factory. 

Vaughan & Co., of Detroit, Mich., intend to 
erect a canning factory at Pontiac. 

The Northwest Paper Company, Cloquet, 
Minn., will build a mill at Brainerd. 

Harkins & Maheim, Berlin, N. H., brass 
founders, are enlarging their plant. 

Seeboth Bros. will have plans prepared for 
a cotton felting mill in Milwaukee, Wis. 

The Illinois Sewing Machine Company, 
Rockford, Ill., may build two additions. 

The Girard Foundry & Machine Company, 
Girard, O., is building an addition to its plant. 


The Acme Railway Signal Company has de- 
cided to move from Galesburg to East Peoria, 
Ill. 

The Concord Manufacturing Company, Pena- 
cook, N. H., woolen goods, will build an addi- 
tion. 

The Vincent Valve Company, Sandusky, O., 
is erecting an iron foundry as well as a brass 
foundry. 

Fire has destroyed the six-story building 
occupied by the Minneapolis (Minn.) Paper 
Company. 

The Grand Rapids (Mich.) Fixtures Com- 
pany, manufacturer of show cases, etc., is en- 
larging its plant. 

The National Cereal Milling Company, Chi- 
cago, Ill., proposes to build a large corn and 
oats mill at Peoria. 

The American Circular Loom Company, 
Chelsea, Mass., proposes to build a two-story 
factory, 40x120 feet. 

A. Erdrich & Son, brewers, Frankford, 
Philadelphia, are about to put up a mill, malt 
storage and stock-house. 

The Ohio Stove Pipe & Manufacturing Com- 
pany will erect a new factory near its plant 
at New Philadelphia, O. 

The Deshler (Neb.) Broom Company will 


erect a factory. The main building is to be 


three stories, 300x40 feet. 

Another addition is to be built to the large 
plant of the New England Hnameling Com- 
pany at Middletown, Conn. 

The Link-Belt Machinery Company, Chi- 
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cago, Ill., will erect a warehouse, 125x168 
feet, to cost about $25,000. 

R. S. Fram, of Vandalia IIl., will build a 
paper mill at St. Elmo, where a company has 
been formed for the purpose. 

Baring, Me., is to have a pulp mill. The 
promoters are H. E. Dowst and Irving R. 
Todd, well-known lumbermen. 

A factory, to cost about $250,000 when 
equipped, will be erected at St. Louis, Mo., by 
the Universal Machine Company. 

The Lancaster Castings Company, of Phila- 
delphia, proposes to build a factory at Lan- 
caster, Pa., to employ 200 hands. 

A paper box factory, 100x200 feet, seven 
stories, is about to be built at 6 East Superior 
street, Chicago, for Henry Schultz. 

There are plans to enlarge the soap plant 
of S. W. Bell & Co., Toledo, O., and for that 
purpose to organize a new company. 

Michael J. Bernhard, Buffalo, N. Y., manu- 
facturer of saloon fittings, billiard tables, etc., 
has filed plans for a factory building. 

The National Wood Works, which manu- 
facture sashes, doors, blinds and moldings, 
have decided to locate in Sioux City, Ia. 

A sawmill will be built at East Jackson- 
ville, Fla., by the Standard Cypress Company, 
incorporated under the laws of Michigan. 

The Fairmont Powder Works, eighteen 
miles from Fairmont, W. Va., have been dam- 
aged by an explosion, destroying machinery. 

The Queen City Varnish Company, Cincin- 
nati, O., has purchased a tract of land in 
Idlewild, Norwood, for a new factory building. 


Plans have been filed at Buffalo, N. Y., for 
a factory building, 80x43 feet, three stories, 
for the Wright Taper Roller Bearing Com- 
pany. 

W. A. Proctor proposes to utilize property 
at Fourth and Plum streets, Cincinnati, for 
a light manufacturing building to be equipped 
with power. 

Crowded quarters in the plant of the Amer- 
ican Playing Card Company, Kalamazoo, 
Mich., will probably cause another building 
to be put up. 

Kane & Roach, Syracuse, N. Y., are to erect 
a 60xS80-foot building which, we understand, 
will be used in the manufacture of rolling- 
mill machinery. 

A permit has been applied for, to build a 
two-story brick factory at Hamilton and 
Bruen streets, Newark, N. J., for the Barnett 
Foundry Company. 

The Brown-Coughran Company will build 
a factory for refrigerating machinery, but it 
is not quite clear whether the location is 
Lorain, O., or Cleveland. 

The Stanley Instrument Company, manu- 
facturer of electrical appliances, Great Bar- 
rington, Mass., now has plans under consider- 
ation for a still further addition. 

The Clarinda (Ia.) Mining & Manufactur- 
ing Company has been organized. It will 
mine coal and manufacture pressed and pav- 
ing brick, etc. T. E. Powers is one of the di- 
rectors. ; 

An addition to the plant of the D. E. 
Whiton Machine Company, manufacturer of 
chucks, etc., New London, Conn., has reached 
the fourth story. The foundation is in for a 
foundry. 

The Nazel Engineering Works, of Philadel- 
phia, Pa., have moved into larger quarters at 
Hamilton and Ridge avenues. Their new key- 
seater and centering machines will shortly be 
placed on the market. 

The Humphrey Manufacturing & Plating 
Company, Kalamazoo, Micu., manufacturer of 
water heaters, etc., will erect a new structure 
to be used, among other nurposes, as an en- 
gine and boiler building. 
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The Chicago Railway Kquipment Company, 
of Chicago, has bought out the Monarch 
Brake Beam Company, and intends to erect 
a plant in Detroit, to employ between 75 and 
100 workmen at the start. 


John Clove and W. T. Rigby have sub- 
mitted a proposition to a committee of the 
Pendleton (Ore.) Commercial Association re- 
garding the erection of manufacturing ma- 
chine shops to cost $30,000. 

Thirty acres of land at Chicago have been 
acquired by Pettibone, Mulliken & Co., Inc., 
of that city, for a plant for the manufacture 
of railway supplies, in which about 500 men 
will be employed at the start. 

The National-Acme Manufacturing Com- 
pany, maker of screw machines, screws, etc., 
Cleveland, O., announces the opening of its 
New England office, M. M. Brunner, manager, 
45 Oliver street, Boston, Mass. 


The Albion (Ill.) Vitrified Brick Company 
is being organized to build a plant. Those 
concerned include J. H. Lacey, Thomas Hodg- 
son, Samuel Churchill, A. H. Bowman, Walter 
Colyer, B. F. Michels and W. H. Brosman. 

Sargent, Conant & Co., of Boston, Mass., 
have purchased the construction business of 
the Hawks Electric Company, of that city, to- 
gether with the good will, stock, tools, etc., 
pertaining thereto, and will complete its out- 
standing contracts. 


Plans have been prepared for a two-story 
factory building at Madison, Wis., for the 
American Manufacturing Company, of Racine, 
maker of threshing machine attachments. The 
building is 310x100 feet inclusive of foundry, 
which is 60x100 feet. 

United States Senator A. G. Foster, of 
Washington ; L. W. Blinn, of Los Angeles, and 
James Tyson, of San Francisco, are among 
the incorporators of the Southwestern Lum- 
ber Company, which, it is rumored, will build 
a planing mill in San Pedro, Cal. 


The Broderick-Quinlan Manufacturing Com- 
pany, of Montpelier, Ind., thinks of mov- 
ing its plant to a larger city. The company 
manufactures boilers and machinery largely 
used in the oil field, and when enlarged as 
planned will give employment to 300 or 400 
men. 

James J. Hill, president of the Great Nor- 
thern Railway and the Nortnern Securities 
Company, has begun the creation of a great 
steel and iron industry in the West. He ar- 
rived in Great Falls, Mont., October 30 to 
arrange, it is reported, for the transformation 
of the old silver smelter of the American 
Smelting & Refining Company into an iron 
and steel mill. 

At a fire in a power building in Detroit, 
Mich., the following firms are said to have 
suffered: Michigan Stamping Company; Ho- 
ratio Barr, steel cotter manufacturer; Chi- 
cago Hosiery Company, the Reliance Gas En- 
gine Company, the Eagle Box Company, the 
Physicians’ Chemical Company, Dodge Bros.’ 
machine shop and the Phoenix Wire Works. 
The total damage, including that to the build- 
ing is, however, estimated at only $30,000. 


The Ingersoll-Sergeant Drill Company, of 
which ex-Mayor Grace, of New York, is presi- 
dent, and whose works have been located at 
Easton, Pa., for eight years past, are erecting 
an entirely new plant at Phillipsburg, Pa., 
only three or four miles from their present 
location. The company employs 1,500 men, 
and floods on the Lehigh River and the im- 
possibility of securing sufficient land in their 
present location for the needs of their rapidly 
growing business have compelled the change. 


It is reported from Sharon, Penn., that the 
malleable iron combination has been com- 
pleted. The National Malleable Castings Com- 
pany, owning plants at Sharon, Toledo, Cleve- 
land, Indianapolis and Chicago, refused to en- 
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ter, as did two other concerns. The capital 
of the new concern is placed at $20,000,000. 
The concerns involved are s#’ratt & Letchworth 
Company, Buffalo, N. Y.; Michigan Malleable 
Iron Company, Detroit, Mich.; Whiteley 
Malleable Castings Company, Muncie, Ind. ; 
Chicago Malleable Castings Company, West 
Pullman, Ill., and the Moline Malleable Iron 
Company, St. Charles, Ill. It is said that 
Judge Gary and Max Pam, of New York, are 
the promoters. 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant ; see p. 220. 

Punches & dies. Wal.M.Wks.,Waltham,Mass. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Stamping Dies. Emmons Collins, Chicago. 

Mfg. plants, space, powers. A. Ela, Boston. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MAcH. 

Wanted—Improvements in grinding machin- 
ery. Address Box 1435, Providence, RK. I 

Agents wanted in every shop to handle my 
test indicator. H. A. Lowe, Waltham, Mass. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Inventors and light mach’y.; jewelers’ tools 
a specialty. Industrial Machine Co., Newark, 
N. J 


Corliss engine diagram, 13x19 in., with full 
descriptive matter, by mail for 25c. Spon & 
Chamberlain, 123 Liberty, New York. 

An experienced engineer will perfect, sim- 
plify or improve upon articles of manufacture. 
Address Box 129, AMERICAN MACHINIST. 

Wanted—Nos. 2 to 15 incl., Nos. 25, 29, 30, 
34 to 37 incl., all of Vol. 4 and complete Vols. 
1 and 2. Address Box 186, AMER. MAcnH. 

Wanted—A first-class machinery molder for 
high-grade work in small foundry; $500 to 
$1,000 stock required. Address D., care A. M. 

Oil Engines.—Book by Goldingham; valu- 
able for designers, builders, users of oil or gas 
engines; $2. Spon & Chamberlain, 123 Lib- 
erty, New York. 

A well-known practical M. E., having office 
in Pittsburg, would like to hear from parties 
desiring active local representation. Box 152, 
AMERICAN MACHINIST. 

Wanted—To lease machine shop, 7,500 to 
10,000 square feet, equipped tor medium work ; 
New Jersey or eastern Pa. preferred. Box 
183, AMERICAN MACHINIST. 

For Sale—Iron foundry located within 40 
miles of Pittsburgh, Pa.; now running at 
full capacity and large trade to draw on. 
Box 104, AMERICAN MACHINIST. 

For Sale—Working drawings stationary 
type steam engine, 1 to 40 H.-I’., eight sizes; 
first class in every particular; rare oppor- 
tunity. Box 134, AMERICAN MACHINIST. 

We manufacture on contract patented hard- 
ware specialties, tools, dies, metal stampings, 
special machinery, etc. Edmonds-Metzel Mfg. 
Co., 778 to 784 W. Lake st., Chicago, II1. 

Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam- 
eter, 48 in. long and under. The Garvin Ma- 
chine Co., Spring and Varick sts., New York. 

For Sale—One Blaisdell lathe, 13 in. swing, 
8 ft. bed, compound rest, taper attachment, 
power cross feed; never used; cost $258; 
7 $248. Address B. F. Grout, West Derby, 

i2 

Wanted—Light machine work and special 
machinery to build to order, special tools, 
dies and punches; a_ well-equipped water- 
power plant and first-class workmen. The 
Bantam Mfg. Co., Bantam, Conn. 

Wanted with from $1,000 to 
$2.000, to take an interest in and the super- 
intendency of a concern manufacturing laun- 
dry machinery in Chicago. Address C. T. 
Cummins, 210 Larrabee st., Chicago, Ill. 


Wanted—aA large contract to build medium 
or light automatic machinery; we have the 
plant, the experience, the capital; cam cut- 
ting a specialty; we make the best adjust- 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md. 


For Sale—New foundry, completely equipped, 
60x380, on Erie Canal and Delaware & Hud 
son Railroad, near Albany; also complete ma- 
chine shops ‘and forging plant at Troy. Ad- 
dress Pneumatic Signal Company, Broad FEx- 
change, New York. 
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Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, lowa. 

Wanted—To introduce practical American 
machinery in England and Europe; 8 years’ 
continental business experience; 4 years in 
France; can speak the language; wide busi- 
ness relations ; first-class references. Address 
Box 180, AMERICAN MACHINIS?. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad- 
dress Box 63, AMERICAN MACHINIST. 

First-class mechanical draftsman wants 
position. N. O., care AMER. MACHINIST. 


As foreman, by Al, progressive pattern- 
maker. K. G., care AMERICAN MACHINIST. 


Mechanical draftsman, graduate, wants 
position. Box 178, AMERICAN MACHINIST. 

Machinist wants situation on hexagon tur- 
ret lathe. Box 181, AMERICAN MACHINIST. 

Experienced mechanical draftsman wishes 
position near New York city. Box 185, A. M. 

First-class, all-round machinist and _ tool- 
maker on chair and wood-working machinery 
wishes a change. Box 179, AmMeR. Macu. 

Superintendent desires change; technical 
graduate; 13 years’ experience in shop and 
drafting room. Box 184, AMER. MACHINIST. 

Position wanted as general foreman or as- 
sistant superintendent; 20 years’ experience 
on varied work; references. Box 147, Am. M. 

By first-class hardener, 24 years old; ex- 
pert on punch and drop-hammer dies, also fine 
case-hardening; references, etc. Box 182, 
AMERICAN MACHINIST. 

Wanted—Position as foreman of pattern 
shop, by middle-aged man of wide experience ; 
would invest some money with good concern. 
Box 177, AMERICAN MACHINIST. 

A first-class toolmaker, experienced in manu- 
facturing fine duplicate work, good business 
and executive ability, solicits correspondence. 
Box 171, AMERICAN MACHINIST. 


A mechanical draftsman and practical ma- 
chinist, with good knowledge of the foundry 
and patternmaking, desires responsible posi- 
tion; age 30. Box 188, Amer. Macu. 


Employment for about five months wanted 
by experienced technical man of 32, now 
draftsman with steel company; work that is 
not all drafting preferred. Box 168, Am. M. 


Mechanical engineer and chief draftsman, 
30 years o'd, Swedish technicat graduate, de- 
sires change; 9 years’ experience on air com- 
pressors. pnmps and gas engines. Box 159, 
AMERICAN MACHINIST. 

Mechanical engineer; experienced in equip- 
ping and managing shops; specialty, design- 
ing tools for rapid manufacture of repetition 
work; can develop small automatic casting 
process. Address Box 157, Ammer. MACH. 


Expert on automatic machinery, light and 
heavy ; first-class designer; inventive ability ; 
10 years’ best experience ; graduate; fitted for 
head draftsman, superintendent or to develop 
inventions ; terms moderate. Box 187, A. M. 

Patternmaker, 33 years, desires foreman- 
ship or steady position with chance of ad- 
vancement; 2 years as successful foreman ; 
experienced in machine, tool, architectural 
and jobbing work; Al references ; investigate. 
Box 189, AMERICAN MACHINIST. 

Well paying position of highest mechanical 
and business responsibilities desired by young 
man, successful in both, and who has no gu- 
perior as engineer and practical expert in de- 
signing and developing machinery; 10 years 
present place. Box 173, AMER. MACHINIST. 

Young mechanical engineer; technical edu- 
cation; experience in shops, drawing room 
and on the road; at present employed as 
editor of engineering magazine, but wishes 
change; is a hustler and can get along with 
people; references from past and present em- 
ployers. Anyone desiring the services of such 
a man address Box 13, AMpR. MACHINIST. 
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Mechanical engineer, graduate Mass. Inst. 
of Technology, with shop and drafting-room 
experience in modern shop making inter 
changeable work, would like change in posi 
tion; has had experience in handling work 
and men under both piece-work and premium 
systems and in estimating on contract work ; 
can design jigs and lay out manufacturing 
processes ; position as superintendent or as- | 
sistant superintendent preferred. Address 
Box 139, AMERICAN MACHINIST. 


Help Wanted. 


Machinists—Your inventions developed by 
G. M. Mayer, M. F., Monadnock, Chicago. 

Machinists—-Your working drawings made 
by G. M. Mayer, M. E., Monadnock, Chicago. 

Agents wanted in every shop to handle my 
test indicator. Hl. A. Lowe, Waltham, Mass. 

Wanted—Non-union molders; good wages 
and steady employment. Address Ridgway 
Dynamo & Engine Company, Ridgway, Pa. 

Wanted—First-class machinists, in city 
near Vhiladelphia; steady work and_= good 
pay. The Reeves Engine Co., Trenton, N. J. 

Wanted—Patternmaker on small work; 
good pay and steady work to the right man. 
Apply S. S. White Dental Mfg. Co., Prince 
lay, &. 1., B.. Y. 

Wanted—AIll kinds experienced engineers, 
draftsmen; send stamp to register; positions 
open, Cleveland Engineering Agency, Box 71, 
Station B, Cleveland, O 

Wanted—An experienced operator on a 36 
in. three-head Ingersoll milling machine ; must 
be an accurate worker. De Laval Steam Tur 
bine Co., Trenton, N. J. 

Wanted— Positions for 
and men for such positions. Address James 
Brady (late Brady Mfg. €o.), Room J, 20th 
Floor, 220 Broadway, New York. 

Wanted—Lathe and planer hands for nigat 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 

Wanted—-An_ energetic, practical man as 
general foreman in large textile machine 
shop; state age, experience, qualifications and 
salary. TI. ©. Box 2815, Boston, Mass. 


experienced men, 
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Wanted—aA first-class piece-work clerk; 
only those experienced in finding exact costs 
and fixing piece-work prices need apply. W. 
ID. S., Box 176, AMERICAN MACHINIST. 

Capable foreman, by machine tool com 
pany in Middle West; must lay out work on 
millers, lathes and gear cutters for 25 ap 
prentices. Box 144, AMERICAN MACHINIST. 

Working foreman wanted; must be a good, 
“all-round” machinist and with experience on 
outside work; good wages and steady work to 
the right man. Address Box 169, AM. Macu. 

We are constantly increasing the scope of 
our work, and invite applications for posi 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies. 
Address The Westinghouse Machine Company, 
East Pittsburg, Pa 

Wanted — Machinists, toolmakers, floor 
hands, bodymakers, painters, trimmers and 
blacksmiths: we have just moved into our 
new factory and will double our’ present 
force; good wages and % hours’ work. Address 
Fournier-Searchmont Automobile Company, 
Trainer, Delaware County, Pa. 

Wanted—Two or three first-class floor 
hands on fitting and erecting heavy machin 
ery, one turret lathe operator and one first 
class planer hand; good wages and_= steady 
employment; none but first-class workmen 
need apply. Address Farrel Foundry & Ma 
chine Co., Ansonia, Conn., giving age, experi 
ence and wages required. 

Wanted—A_ hustling foreman boilermaker 
to handle about 50 men: well up in tank and 
plate work, who can read drawings and lay 
out his own work: a man under 85 years of 
age required; state salary expected, experi 
ence and when he could start. Address Co 
lumbia Engineering Works, William and Im 
lay streets, Brooklyn, N. Y. 

Wanted—Toolroom foreman, by large ma 
chine tool factory. A man thoroughly famil 
iar with making of jigs, gages and first-class 
toolroom systematizer wanted ; 
industrious and married; splendidly equipped 
shop in city of 25,000 people, located in Mid 
dle West: state experience and give full and 
complete information. Address Box 151, M. 


Wanted 
ence in general 





Shop superintendent with experi 
machine work, capable of 


must be sober, | 
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handling men and producing work at low 
cost; only men experienced in this line need 
apply: must have energy, executive ability 
and good knowledge of the’ mechanical fitness 
of things: opportunity for ambicious man to 
advance ; location Chicago. Address Box 175, 
AMERICAN MACHINIST. 

Wanted—Machinists for night work, of all 
branches of the trade, such as toolmakers, 
hands on lathes, planers, boring mills, milling 
machines, universal grinders: Gisholt, Potter 
& Johnston and all other types of chucking 
and screw machines, floor, vise, etc.; steady 
work for first-class men on light and medium 
interchangeable work. De Laval Steam ur 
bine Co., Trenton, N. J. 

Wanted—A manager and superintendent of 
a large machine shop manufacturing machines 
under their own patents; must be a man thor 
oughly experienced in machine work and of 
good business ability: salary and other induce 
ments will be offered: t..e company is doing 
a fine business and wants the services of a 
bright, energetic and experienced man: all 
communications confidential. Address, giving 
full particulars, to P. T. 1)., care AM. Macu. 


Wanted.—Machinists, toolmakers, drafts 
men, do you want to increase your salary? 
They all say that Saunders’ enlarged edition 
“Hand Book Practical Mechanics” exactly fills 
the bill for valuable shop kinks, rules, ete., 
figured out by simple arithmetic and draw 
ings: also most complete reference tables in 
existence, many taken from note books of 
best mechanics in the country. Pocket size 
Price, post paid, only $1, cloth; $1.25 leather. 
Agents wanted. Book sells itself. Big money. 
Cc. H. Saunders, 216 Purchase st., Boston, 
Mass. 


Wanted—Toolmaker, one having had prac 
tical experience in making tools, such as 
drilling, milling and planing jigs for dupli 
cate parts of medium size machinery; must 
have had experience in designing tools as well 
as in drafting: must also be able to look 
after several men in tool-making department ; 
a knowledge of German preferred, but not 
absolutely necessary. Answer, if possible in 
German, stating experience, where last em- 
ployed, whether married or single and what 
wages last received, to N. W., No. 999, Post 
lagernd, Francfort a. M., Germany. 
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Marston & Co., J. M...... .184. Philadelphia tneu. Tool Co. .237 
peeee: “eee Ge. so sece ns ss ..183 | Phoenix Mfg. Co..... / 1a 
Maxwell Engineering Co.....18% > Phosphor Bronze Smelting Co.1S7 

Meadville Vise Co..... aoa 167. Pittsburg Shear Knife & Mach. 
Mechanical Appliance Co.....200 5 reer, a eer ; Pe ISS 
Merrell Mfg. Co.. ‘ ; .. 184) Poole & Son Co., Robt 220 
Merritt & Co outs , i 156 Potter & Johnston Mach. Co. lu 


Classified Index of 





Abrasive Materials Bearings, Oilless 
Abrasive Material Co., Phila., Pa Arguto QOilless Bearing Co., Phila 
Carborundum Co., Niagara Falls, delIphia, Da. 
N. Y. in 
Northampton Emery Wheel Co., Sete Gowes 4 ‘ | lorne 
Leeds, Mass Dixon Crucible Co., Jos Jersey 


oa inate eal a5 ranean City, N. J. 
Norton Emery Wheel Co., Wor Houghton & Co., E. F., Philadel 
ter, Mass. ; 
phia, Pa. 
Arber Presses Belt Lacing Machines 
Barnes Co., W. F. & John, Rock Diamond Drill & Mach. Co.., tirds 
ford, Il}. boro. Pa. 
Bartlett, E. E., Boston, Mass ‘ 
Montgomery & Co., New York. 
Ball Bearings 


See Roller Bearings. 


Balls, Steel 
Federal Mfg. Co., Cleveland, O. 


Belting, Leather 
Shultz Belting Co., St. Louis, Mo 


Bending Machines, Hydraulic 
Rement, Miles & Co., New York 
Watson-Stillman Co., New York. 


Bending Machines, Power 


Band Saws tethlehem Foundry & Mach .Co., 
American Machinery Co., Grand So. Bethlehem, Pa 
Rapids, Mich. National Mehry. Co., Tiffin, ©. 


ter » Se ry > Clevels a, ©) 
Barrels, Steel + Bog oWint “4 '& . > ‘ Moline, 
Cleveland Wire Spring Co., Cleve Ill. 
land, O. Bending Tools, Hand 
Barrel Swing Estep & Dolan, Sandwich, III. 
Leavitt Mach. Co., Orange, Mass. Wallace Supply Co., Chicago, IIL. 


Blocks and Tackles 


Bars, Boring : 
Cleveland Twist Drill Co., Cleve- | See Hoists, Hand. 
land, ©. Blowers 
Underwood & Co., H. B., Phila-| American Blower Co., Detroit, 
delphia, Pa. Mich. 
Am. Gas Furnace Co., N. Y. City. 
Bearing Metal Buffalo Forge Co., Buffalo, N. 


Phosphor Bronze Smelting Co.,| Champion Blower & Forge Co., 
Philadelphia, Da. 


Lancaster, Pa. 
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Pratt & Whitney Co 
2.3, 254 and Sd Cover 
Pratt Chuck Co ; 118 
Prentice Bros, Co 241 


rentiss Tool & Supply Co 
245 and lot 


Qk C Co 231 
Quint, A. Db S65 
Rand Drill Co 142 
Ransom Mfg. co 148 
Ray Automatic Machine Co, .224 
Reade Machinery Co 233 
Reed Co., Francis ISS 
Reed Co., FL E ISS 
Reeves Pulley Co 170 
Regal Gasoline Engine Co Iso 
Reliance Machine & ‘Lool Co, . 225 
Rich, J. & G.. ISG 
Rivett-Dock Co : 258 
Robbins & Myers Co., The 20S 
Rochester Die Saaper Co 1S. 
Rogers & Hubbard Co 141 
Rogers, joat, Giage & Drill 
Works, John M 136 
Rogers Cost Keeping System.16S 
Roth Bros. Co Zio 
Rue Mfg. Co ; rst 
Russell, R. M sou 
Safety Emery Wheel Co ISO 
Saunders’ Sons, | IS} 
Sawyer, Ezra..... 2o4 
Sawyer Tool Mfg. Co 1M 
Schieren & Co., Chas. A 4 
Schumacher & Bove 
Scranton & Co., The 22% 
Schwerdtle Stamp Co 207 
Sebastian Lathe Co... 12:4 


Sellers & Co., Inc., William ne | 
Seneca Falls Mfg. Co... 
147 and 207 





Shelby Steel Tube Co 1} 
Shepard Lathe Co 184 
Shultz Belting Co t4 
Sibley & Ware IS7 
Simonds Mfg. Co 220 
Skinner Chuck Co 2M) 
Siocomb & Co., J.T 17 
Smith & Mills IS. 
Smith Foundry Supply Co., J 

I) ‘ ; : 182 
Speed Changing Vutiey Co 246 
Sprague Electric Co aT 
Springtield Gas Engine Co Ist) 
Springtield Separator Co IS5 
Standard Connecting Rod Co. 207 
Standard Gauge Steel Co ww 
Standard Ry. Equipment Co. .250 
Standard Tool Co ‘ 
Standard Welding Co 202 
Starrett Co., LS 164 and 165 
Steptoe & Co., John 220 
Stover Engine Works Ist) 


Articles Advertisea. 


Boilers 

Struthers, Wells & Co., Warren, 
Pa 

Boiler Washer and Tester 

Rue Mfg Co., Philadelphia, Va 

Belt and Nut Machinery 

\cme Mehry Co., Cleveland, © 

Detrick & Harvey Mach. Co., Bal 
timore, Md 

Iloward Iron Wks., Buffalo, N.Y 

National Mehry. Co., Tiffin, © 

Pratt & Whitney Co., Hartford, 


Ray Automatic Mach. Co., Cleve 
land, © 

Reed Co... Francis, Worcestet 
Mass 

Reliance Mach. & Tool Co., Cleve 
land, © 

Webster & Perks Tool Co., Spring 
field, © 

Wells Bros. Co., Greentield, Mass 


Books, Mechanical 

Audel & Co., Theo., New York 

taird & Co., Henry Carey, Vhila 
delphia, Da. 

Derry-Collard Co., New York 

Henley & Co., N. W., New York 

Holmes, Chas. IL., Cleveland, © 

Van Nostrand Co., D.. New York 

Wiley & Sons, John, New York 

Zeller, Geo. A., St. Louis, Mo 

Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., Rockford, Ill 

tarnes Co., W. F. & John, Rock 
ford, Ill. 

tjeaman & Smith Co., Provi., R. 1 

Bement, Miles & Co., N. Y. City 
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PAGI 

Stow Mfg. Co eon 
Straley, Hasbrouck & Schloe 

der 207 

Struthers, Wells & Co IS 

Stuart's Foundry & Mach. ¢ 

ith Cover 


Syracuse Twist Drill Co ISD 
Tabor Mfg. Co 138 
ranite Co ING 
rhompson, Hugh L iM) 
foomey, Frank "76 
rriumph Eleetrie Co oa 
rroy File Works 10 


frump Brothers Machine Co, .206 


Underwood & Co., IB 122 
Uniform Steel Co 114 
Universal Dratung Mach. (o.113 


Vanderbeek Tool Works 252 
Vandegrift Coupling Co ISS 
Van Nostrand Co., DD 20 
Vitrified Wheel Co “OT 
Waleott & Son, Geo. TD IN] 
Wallace Supply Co Iso 
Waltham Watch Tool Co OT 
Walworth Mfg. Co td Cover 
Ward & Son, Edgar ‘I IST 
Warner & Swasey Co 176 
Washburn Shops 114 
Watson-Stillman Co Lot 
Webster & Verks Tool Co 210 
Wells Bros. Co 1th4 
Westcott Chuck Co ane) 
Western Electric Co ZOOS 
Western Mfg. Co 1S 
West Haven Mfg. Co 
ISZ and 4tu Cover 
Westinghouse Elec, & Mfg. Co 211 
Westmacott Co., J. M 224 
Westmoreland Steel Co IS7 
Whitcomb Mfg. Co 134 
Whiting Foundry Equip. Co. .22S 
Whitney Mfg. Co 24 
Whiton Machine Co., D. bk 11% 
Wiley & Russell Mfg. Co 1 
Wiley & Sons, John IS6 
Williams, White & Co 225 
Wilmarth & Morman Co 11 
Windsor Machine Co 148 
Winkley Co... The 251 
Wold & Co forris 231 
Woodman Mfg. & Supply Co 
R 1s4 
Woodward & Powell Planer Co. 100 
Worcester Mach. Screw Co 24 
Wormer Machinery Co., ¢ ( 
252 and 257 
Wyman & Gordon fth Cover 
Yale & Towne Mfg. Co 200 
Zeller, Geo. A ISG 


Boring and Drilling Machines, Hori- 
zontal Continued 

Betts Mach. Co., Wilmington, Del 

tinsse Mach. ('o.. Newark, N. J 

Dallett & Co., aaos. Tf., Phila., Pa 

Detrick & Ilarvey Mach. Co., Bal 
timore Ma 

Fosdick Mach. Tool Co Cincin 
nati, © 

Franklin Mach. Wks., Phila... Da 

Keystone Mach. Tool Wks., Vhila 
delIphia, Pa 

Metabe, J. J... New York 

Meadville Vise Co., Meadville, Ta 

Newton Mach. Tool Wks., Vhila 
delphia, Da 

Niles Tool Works Co., New York 

Pond Mach. Tool Co... New York 

Pratt & Whitney Co., Ilartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland, 
Ohio 


Boring and Turning Mills 

American Tool Wks. Co., Cin., © 

Baush Mach. Tool Co., Springtield, 
Mass 

tement, Miles & Co.. New York 

Betts Mach. Co., Wilmington, Del 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Hill, Clarke & Co., Boston, Mass 

McCabe, J J., New York 

Niles Tool Works Co., New York 

Pond Mach. Tool Co.. New York 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland, 
Ohio 
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Bone for Case-Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 

Bulldozers 

National Mchry. Co., Tiffin, O. 

Williams, White & Co., Moline, Il. 

Carborundum 

See Grinding Wheels. 


Car Link Machines 
Netional Machy. Co., 


Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 

Castings, Brass and Bronze 


Christensen Engineering Co., Mil- 
waukee, Wis. 

Nolte Brass Co., Springfield, O. 

#hosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 

Allegheny Fdry. Co., Warren, Pa. 

Farrel Fdry. & Mch. Co., Ansonia, 
Conn. 


Castings, Motor 
Graves Motor Mfg. Co., St. Paul, 
Minn. 


Castings, Steel 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Farrel Foundry & Mch. Co., An- 
sonia, Conn. 

Uniform Steel Co., Newark, N. J. 


Tiffin, O. 


Middle- 


Ceatering Machines 


Bement, Miles & Co., New York. 
—= Mfg. Co., Milwaukee, 
Vis. 
Niles Tool Works Co., New York. 
Phoenix Mfg. Co., Hartford, Conn. 
Pond Mach. Tool Co., New York. 
Whiton Machine Co., D. E., New 
London, Conn. 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. L., Worcester, Mass. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 
Bridgeport Chain Co., Bridgeport, 
Conn. 
seg 4 Mfg. Co., The, Columbus, 
110, 
Link Belt Engr. a Phila., Pa. 
—, Chain Co., ‘lrumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Brown & paerpe Mfg. Co., Provl- 
dence, R. 

Cleveland Atitomatle Mach. Co., 
Cleveland, 

Le Blond Mach. Fool Co., BR. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Ca, Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump — Mach. Co., Wilming- 
ton, 

whitney 1 Nite. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Scroll 

Leavitt Mach. Co., Orange, Mass. 

Whiton Mach. Co., D. E., New 
London, Conn. 





Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The BE. Horton & Son Co., Wind- 
sor Locks, Conn. 

Montgomery & Co., New York. 

— i. Whitney Co., Hartford, 


Co 
eileen Chuck Co., New Britain, 


‘onn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co. D. E., New 
London, Conn. 


Chucks, Split 
Faneuil Watch Tool Co., Boston, 


ass. 
Hardinge Bros., Chicago, III. 


Clutches, Fricties 

Caldwell, Son & Co., H. W., Chi- 
cago, ° 

Coil Cruteh Mfg. Co., New York. 

Eastern Mchry. Co., New Haven, 


’ 


n. 
Faneuil Watch Tool Co., Boston, 


Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 

Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, O. 


Compound, Tempering 
Mosso, C. A., Dryden, N. Y. 


Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen ees Co., Mil- 
waukee, 

Clayton ‘alr ‘Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Gray-Blaisdell Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 
Ingersoll-Sergeant Drill Co., New 


ork. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Controllers 

Electric Controller & Supply Co., 
Cleveland, 

Coping Machines 

wer & Allstatter Co., Hamilton, 


Correspondence Schools 
See Schools, Correspondence. 


Cost Keeping System 
Rogers, W. 8., Keene, N. H. 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

Oesterlein Mach. Co., Cincin., O 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, BH. ¥. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J., New Hamburg, N. Y. 

Vandergrift Coupling Co., Evans- 
ville, Ind. 


Cranes 
— Hoisting sfach. Co., N. Y. 
City. 


Case Mfg. Co., Columbus, O. 

ae Tool Co., Chi- 
ca 

Cleveland Crane & Car Co., Cleve- 

— & Co. Mfg. Co., St. Louis, 


Mo. 
Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 





Cranes—Continued 

Moyer & Co., J. W., Philadel., 

Maris Bros., Philadelphia, Pa. 

Niles- Bement- Pond Co., New York. 

Northern Engineering Works, De- 
troit, ch. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., 

Whiting Foundry ‘Equipment 1G. 
Harvey, Ill. 


Crank Pin Turning Machines 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


Crucibles 


Dixon a a Co., Jos., Jersey 
City, J. 


Cupolas, and Ladies, Foundry 


Byram & Co., Detroit, Mich. 
— Engr. Works, Detroit, 
e 


Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 


Cutters, Milling 

Becker-Brainard Milling Mch. Co., 
Hyde Park, Mass. 

os LS a aa Mfg. Co., Provi- 
en 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

In i Milling Mach. Co., Rock- 
ord, Ill. 

Montgomery & Co., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


+ ae 
Standard Tool Co., Cleveland, O. 


Cutting-off Machines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davenport-McCullough Mfg. Co., 
Blissfield, Mich. 

Davis Mach. Co., W. P., Roches- 


ter, N. Y. 

Dwight Slate Mach. Co., Hartford, 
Conn. 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Western Mfg. Co., Springfield, O. 


Cutting off Tools 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Diamond Tools 
Dickinson, Thos. L., New York. 


Dies, ag Metal 

Bliss Co., W., Brooklyn, N. Y. 

Perkins Mach Co., So. Boston, 
Mass. 

Wold & Co., Torris, Chicago, III. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

— > Lamson Mch. Co., Spring- 
el¢ 44 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 

Diamond Clamp & Flask Works. 
Richmond, Ind. 

Winkley Co., Hartford, Conn. 

Drafting Machine 

Universal Drafting Machine Co., 
Cleveland, O. 

Drawing Boards and Tables 

Alexander Mfg. Co., J. G., Grand 


Rapids, Mic 
Rich, J. & G , Philadelphia, Pa. 


Drawing Instruments 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser Co., New York. 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Pratt Pa Whitney Co., 
Conn. 


Hartford, 





Drilling Machines, Boiler 
Aurora Tool Works, Aurora, Ind. 
Baush Mch. Tool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple Spindle 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Iil. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

— a ee Tool Co., Springfield, 


Boment, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 

Dallett & Co., Thos. H., Phila., Pa. 

Fenn- “raced Mach. Co., Hartford, 


Con 

Garda “Mach. Co., New York. 

Harrington, Son Co., Edwin, 
so Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Marshall & Huschart Mchry. Co., 
Cleveland, O. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Columbus Pneumatic Tool Co., 
Columbus, O. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Prentice Bros. Co., Worcester, 
Mass. 

Q &C Co., Chicago, Il. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mch. Tool Co., Springfield, 


Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O 

Gang Co., Wm. E., Cincinnati. O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, — & Co., Boston, Mass. 

McCabe J., New York. 

Macshalt & Huschart Mechry. Co., 
Chicago, Il. 

Marshall & Huschart Mchry. Co., 
Cleveland, O. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

— Bros. Co., Worcester, 


Mas 
Pronties Tool & Supply Co., New 


York. 
Reade Mchry Co., Cleveland, O. 


Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Wks., Hartford, 
Conn. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Mach. ‘1001 Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
ter, N. ¥. 

Dwight Slate Mach. Co., Hartford, 


Conn. 
Fosdick Mach. Tool Co., Cincin- 


nati, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Knecht Bros. Co., Cincinnati, O. 
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Drilling Machines, Upright—Cont’d 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshail & Fees Mehry. Co., 
Chicago, IIl. 

Marshall & Huschart Mchry. Co., 
Cleveland, O. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 


Pratt & Whitney Co., Hartford, 
Prentice Bros. Co., Worcester, 
Prentiss Tool & Supply Co., New 
. Francis, Worcester, 


Sibley & Ware, South Bend, Ind. 


Washburn Shops, Worcester, 
Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


Conn. 
as & Co., J. T., Providence, 


Drills, Rail 

Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 
Drills, Ratchet 


Parker Co., Chas. Meriden, Ct. 
“— & Whitney Co., Hartford, 
onn, 


Dynamos 
Akron Elec. Mfg. Co., Akron, O. 


C & C Electric Co., New York. 
Commercial Electric Co., Indian- 


apolis, Ind. 
Crocker-Wheeler Electric Co., Am- 
pere, 


Eck Dynamo & Motor Co., 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

ee Elec. Mfg. Co., Madison, 


— & Myers Co., Springfield, 


Roth Bros. & Co., Chicago, Ill. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Ejectors 
Penberthy Injector Co., Detroit, 
Mich. 


Belle- 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Electric Controller & Supply Co., 
Cleveland, 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


oO. 
Howard Iron Wks., Buffalo, N. Y. 
Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dresser 
Dickinson, Thos. L., New York. 


Emery Wheels 

See Grinding Wheels. 

Enclosures, Teol-room 

Merritt & Co., Philadelphia, Pa. 

Engines, Gas and Gasoline 

Backus Water Motor Co., New- 
ark, N. J. 

Columbus Mach. Co., Columbus, O. 

Cooper Mach. Co., Saltsburg, Pa. 

Elyria Engine Co., Elyria, O. 

Foos Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

— Engine Co., Rockford, 


New England Gas Engine Co., 
Boston, Mass. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., Cold- 
water, Mich. 

ey eld Gas Eng. Co., Spring- 
eld, O. 

— Engine Works, Freeport, 


Struthers, Wells & Co., Warren, 
a. 





Eagines, Steam 
American Blower Co., 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 
— Wells & Co., Warren, 

a. 


Engine Stop 


Consolidated Engine Stop Co., 
New York. 


Detroit, 


Exhaust Fans 
American Blower Co., 


ich. 
Buffalo Forge Co., Buffalo, N. Y. 


Exhaust Heads 
Burt Mfg. Co., Akron, O. 


Pans, Electric 


General Electric Co., New York. 
oe Elec. Mfg. Co., Madison, 
s 


Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Montgomery & Co., New York. 

Nicholson File Co., Provi., R. I. 

Troy File Wks., Troy, N. Y. 


Filing Machines 
Cochrane- ad Mach. Co., Roches- 


Detroit, 


ter, N. 
Kinsey- By Mfg. Co., New York. 


Fillers, Oil Can 
The Winkley Co., Hartford, Conn. 


Filters, Oil 
Burt Mfg. Co., Akron, O. 


Pittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Stow Mfg. Co., 

Forcing Presses 

Lucas Machine Tool Co., Cleve- 
land, O 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 


Miner & Peck Mfg. Co., New 
Haven, Conn. 


Binghamton, N. Y. 


Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 
Westmoreland Steel Co., Pitts- 


burgh, Pa. 
Wyman & Gordon, Worcester, 
ass. 


Poundry Furnishings 

Byram & Co., Detroit, Mich. 

Diamond Clamp & flask Works, 
Richmond, Ind. 
Obermayer Co., 38., Cincinnati, O. 
Smith Fdry. Supply Co., J. D., 
Cleveland, O. 
Paxson Co., J. W., Philadel., Pa. 
Whiting Foundry Equip. Co., Har- 
vey, Ill 

Parnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

pe Mach. Mfg. Co., War- 
ren, Pa. 

Westmacott Co., J. M., Prov., R. I. 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 





Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Gages, Water 

Penberthy Injector Co., 
Mich. 

Gas Producers 

Am. Gas Furnace Co., N. Y. City. 


Gear Cutting Machinery 

Becker-Brainard Milling Mch. Co., 
Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Dwight Slate Mach. Co., Hartford, 
Conn. 

Fellows ee Shaper Co., 
field, 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Niies Tool Works Co., New York. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Foundry & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & E., Cincin., O 

Fos’ & Son Co., Robt., Baltimore, 


Detroit, 


Spring- 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Gear Wks., Cleveland, O. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Ganschow, Wm., Chicago, Ill. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott, Cleveland, O. 

Messmer Mfg. Co., Ferd., St. 
Louis, Mo. 

New Process Raw Hide Co., Syra- 
_ . a 
Y. Gear Works, Brooklyn, N. Y. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Rawhide 

Coleeee Raw Hide Co., Chicago, 

Fawcus Mch. Co., Pittsburgh, Pa. 

Horsburgh & Scott, Cleveland, O. 

New a kaw Hide Co., Syra- 
cuse, N. 

Nuttall Co., XR D., Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, a. 

Simonds Mfg. Co., Pittsburgh, Pa. 


Philadel- 


Graphite 
er = Crucible Co., Jos., Jersey 
City, N. J. 


Obermayer Co., S., Cincinnati, O. 


Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & poaree Mfg. Co., Provi- 
dence, R. 

Cincinnati Miiling Mach. Co., Cin- 
cinnati, 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Russell, R. M., Binghamton, N. Y. 





Grinders, Center 


Heald & Son, L. S., Barre, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 
Grinders, Disc 
oe Mach. & Tool Co., Jersey 


City, N 
oy & Co . Chas. H., Chicago, 


oume Mach. Co., Geo., Racine, 
Wis. 


Iroquois Mach. Co., Provi., R. I. 


Grinders, Drill 
Gorton Mach. Co., Geo., 
Wis. 


Heald & Son, L. 8., Larre, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grinders, Saw 


Keystone Machine Tool Works, 
Philadelphia, Pa. 


Grinders, Tool 

Barnes Co., B. F., Rockford, Il. 

Barnes W. F. & John, Rock- 
ford, 

Brown = Mfg. Co., 
dence, R. I. 

Diamond Mach. Co., Prov., R. IL. 

Dwight Slate Mach. Co., Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., Provi., R. I. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 


field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 

Besly & Co., Chas. H., Chicago, Ill. 

Blount & Co., J. G., Everett, 
Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 
Builders’ Iron 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Falkenau-Sinclair Co., Phila., Pa. 
Frasse Co., New York. 
Goodell-Pratt Co., 

Mass. 


Racine, 


Grand 


Provl- 


Provi- 


Foundry, Provi- 


Greenfield, 


Gorton Mach. Co., Geo., Racine, 
Wis. 
Greenfield Mach. Co., Greenfield, 


Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Iroquois Mach. Co., Prov., R. I. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Marshall & tuschart Mchry. Co., 
Cleveland, O 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Russell, R. M., Binghamton, N. Y. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 


Vitrified Wheel Co., Westfield, 
Mass. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 


field, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., 'Bright- 
wood, Mass. 

Montgomery & Co., New York. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 


field, O. 
Tanite Co., Stroudsburg, Pa. 
Vitrified Wheel Co., Westfield, 


Mass. 
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Grindstones 
Lombard & Co., Boston, Mass. 


Gun Barre! Machinery 

Bement, Miles & Co., New York. 
lbinamond Mach. Co., Provi., R. L. 
Niles Tool Works Co., New York. 
Pond Mach. Lool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 
Diamond Saw & Stamping Works, 
Buffalo, N. Y. 
Goodell-lratt CH, 

Mass. 
Ilammacher, Schlemmer & Co., 
New York. 
Millers Falls Co., New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Greentield, 


Hack Saws, Power 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Irasse Co., New York. 

Iloefer Mfg. Co., Freeport, TIL. 

Millers Falls Co., New York. 

Olmsted, L.. H., Ilasbrouck 
Ileights, N. J 

West Ilaven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 

tjement, Miles & Co., New York, 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., KE. W., Brooklyn, N. Y. 

Iroquois Machine Co., Providence, 
R. I 


Miner & Peck Mfg. Co., New 
Ilaven, Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. I 

erkins Mach. Co., Boston, Mass 

Williams, White & Co., Moline, 
111 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, . 

Cleveland Pneumatic Tool Co., 
Cleveland, © 

Dallett & Co., Thos. IL, VPhila., Pa. 

Phila. Pneu. Tool Co., Vhiladel 
phia, Da 

Yd. & C. Co., Chicago, Il. 

Standard Ry. Equip. Co.,) St 
Louis, Mo 


Hammers, Power 
Scranton & Co The, New Ilaven, 
Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem dry & Mach. Co., So 
Bethlehem, Da 

Chambersburg Engineering Co., 
Chambersburg, Da. 

Cleveland Punch & Shear Wks. 
(o., Cleveland, © 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Da. 


Handles, Machine Tool 


Norwood Mach. & Mfg. Co., Cin 
cinnati, 0. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 

American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N.Y. 

Hoisting and Conveying Machinery 

Brown Hoisting Mechry. Co., New 
York 

Caldwell & Son Co., Hl. W.. Chi 
cago Ill. 

Eastern Mcechry. Co., New Haven, 
Conn, 

Hunt Co., C. W., 
ton, N. Y¥ 

Link Belt Engineering Co., Vhila 
delphia, Pa. 

Moyer & Co., J. W., Philadel, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co... New York. 

Ilunt Co., C. W., West New Brigh 
ton, N. ¥. 

Northern Engineering Works, De 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., 
Philadelphia, Pa. 

Moyer & Co., J. W., VPhiladel., Pa. 

Yale & ‘Towne Mfg. Co., New 
York 


West New Brigh 


Edwin, 





Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, ©. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York. 


Igniters, Gas Engine 
Maxwell Engr. Co., Rome, N. Y. 


Indicators, Speed 
Starrett Co., a S., Athol, Mass. 
Woodman Mfg. & Supply Co., R., 


fSoston, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
toston, Mass. 

Indicators, Test 

Lowe, Hl. A., Waltham, Mass. 


Injectors 

Lunkenheimer Co., Cincinnati, O. 

Penberthy Injector Co., Detroit, 
Mich. 

Rue Mfg. Co., Philadelphia, Pa. 

Sellers & Co., Wm., Vhila., Pa. 


Inspection and Tests 
Hiunt Co., Robt. W., Chicago, IIL. 
Instruction Schools 

Nce Schools, Correspondence. 


Jacks, Hydraulic 

Rethlehem Fdry & Meh. Co., So 
Bethlehem, Pa. 

Wallace Supply Co., Chicago, Ill. 
Watson-Stillman Co., New York. 


Key Seaters 

taker Bros., Toledo, ©. 

Bement, Miles & Co., New York. 

Chattanooga Mehry. Co., Chatta 
nooga, Tenn. 

Davis Mach. Co., W. P., 
ter, N. ¥. 

Hill Tool Co., Anderson, Ind. 

Mitts & Merrill, Saginaw, Mich. 


Roches 


Keys, Machine 

Standard Gauge Steel Co., Beaver 
‘alls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Lamps, Arc 

General Electrie Co., N. Y. City. 

Western Electric Co., Chicago, IIL. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathes 

American Tool wks. Co., Cin., O. 

Auto. Mach. Co., Bridgeport, Ct. 

Automatie Mach. Co., Greenfield, 
Mass. 

tarker & Co., Wm., Cinein., O. 

Barnes Co., B. F., Rockford, U1. 

Barnes Co., W. FL & John, Rock 
ford, Ill. 

jement, Miles & Co., New York. 

Blaisdell & Co., VD...) Worcester, 
Mass. 

Blount & Co., J. G., 
Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Davis Mach. Co., W. P., 
ter, N. Y. 

Diamond Machine Co., Provi., R. I. 

Falkenau-Sineclair Co., Phila., Pa. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. I. 

Frasse Co., New York 

Garvin Mach. Co., New York. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Da 

Hlendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

Lodge & Shipley Meh. Tool Co., 
Cincinnati, ©. 

MeCabe, J. J... Nw York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Marshall & Iluschart Mehry. Co., 
Cleveland, ©. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., 


Everett, 


Roches 


Worcester, 


Worcester, Mass. 





Lathes— Continued 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 

Tanite Co., Stroudsburg, Va. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Washburn 


Mass. 


Lathe Attachments 

Bayldon Mach. & Tool Co., Jersey 
City, N 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, 3 

Besly & Co., Chas. HEL, 
Ill. 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Montgomery & Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 


Lathes, Bench 

Faneuil Watch Tool Co., 
Mass. 

Fenn-Sadler Mach. Co., 
Conn. 

Gump «& Co., A. W., Dayton, ©. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Lathes, Wood 

American Machinery Co., 
Rapids, Mich. 

Letters, Pattern 

Butler, A. G., N. Y¥. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 

Starrett Co., L. S., Athol, Mass. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett) Mach. Co., Provi- 
dence, R. IL. 


Shops, Worcester, 


Chicago, 


Boston, 


Ilartford, 


Grand 


Locomotives, Shop 
IIunt Co., C. W., 
toa, N. X. 


Lubricants 

sesly & Co., Chas. HL., Chicago, IIL. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Lubricators 

Besly & Co., Chas. I... Chicago, II. 

tjowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill 

Lunkenheimer Co., Cincinnati, 0. 

Penberthy Injector Co., Detroit, 
Mich. 


West New Brigh 


Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor 
cester, Mass. 


Machinery Builders, Special 

American Fdry. & Mach. Co., 
Ilanover, Pa. 

Atlas Foundry & Mach. Co., Belle 
ville, N. J. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Faweus Meh. Co., Pittsburgh, Pa. 

Gardam & Son, Wm., New York. 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 

National Mcehry. Co., Tiffin, ©. 

Pratt & Whitney Co., Hartford, 
Conn. 

Simonds Mfg. Co., Pittsburgh, Da. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, IL. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., 
land, ©. 

Ilammacher, Schlemmer & Co., 
New York. 

Mass. Tool €o., Greenfield, Mass. 

McCrosky & Huber, Cincinnati, O. 

Montgomery & Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., 
Mass. 

Slocomb & Co., J. T.. Provi.. R. I. 

Starrett Co., L. S., Athol, Mass. 


Cleve- 


Fitchburg, 





Mandrels, Expanding 
Nicholson & Son, W. H., 
barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, ©. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Wilkes- 


Standard Tool Co., Cleveland, O. 


Marking Machines 
Dwight Slate Mach. Co., Hartford, 
Conn. 


Measuring Machines 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., 
R. I. 

Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Machine 
Co., Hyde tark, Mass. 

Brown «& Sharpe Mfg. Co., Provi 
dence, R. TI. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, ©. 

Kempsmith Mfg. Co., 

is. 
Oesterlein Mach. Co., Cincin., O. 


Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
SIASS. 

Hill, Clarke & Co., toston, Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Horizontal 

Adams Co., Dubuque, Lowa. 
jeaman & Smith Co., Prov., R. 1. 

Becker-Brainard Milling Machine 
Co., Hyde Vark, Mass. 

Bement, Miles & Co., New York. 

Franklin Mach. Wks., Phila., Da. 

Hendey Mach. Co., Torrington, Ct, 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Vhila 
delphia, Va. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Ilartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Bement, Miles & Co., New York. 
tecker-Brainard Milling Machine 
Co., Ilyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, © 

Dwight Slate Mach. Co., Ilartford, 
Conn 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Provi- 


Providence, 


Milwaukee, 


Provi- 


is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

Marshall & Hlusehart Mchry Co., 
Chicago, Ill. 

Marshall & Hluschart Mehry. Co., 
Cleveland, ©. 

McCabe, J. J... New York. 

Oesterlein Mach. Co., Cincin., O 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 


Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 

Underwood & Co., HT. B., 
delphia, Pa. 

Milling Machines, Vertical 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Bement, Miles & Co... New York 

Prown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock- 
ford, III. 

Newton Meh. fool Works, Vhila 
delphia, Va. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt «& Whitney > 
Conn. 


Hartford, 
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Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Becker-Brainard Milling Machine | 
Co., Hyde tark, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. | 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, | 

is. 

Le Blond Mach. fool Co., R. K., 
Cincinnati, ©. 

Marshall & Huschart Mehry. Co., 
Chicago, Lil. 

Marshall & Huschart Mchry. Co., 
Cleveland, ©. 

McCabe, J. J.. New York. | 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cinein., ©. 

Owen Mach. Tool Co., Springtield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Tools, Adjustable 

Geometric Drill co., New Haven, 
Conn. | 

Rogers, Boat, Gage & Drill Wks., | 
John M., Gloucester City, N. J. 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., | 
Ilanover, Da. | 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring 
field, O. 

Metors, Electric 

Akron Elec. Mfg. Co., Akron, O 

Commercial tlectric Co., Indian 
apolis, Ind. 

Cc & C Eleetrie Co... New York 

Christensen Engr. Co., Milwaukee, 
"is. 

Crocker-Wheeler Co., Ampere, N. J. 

Eck Dynamo & Motor Ws., Belle 
ville, N. . 

General Electric Co., New York 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau 
kee, Wis. 

Northern Elee. Mfg. Co., Madison, 
Vis. 

Robbins & Myers Co., Springtield, 
Ohio 

Roth Bros. & Co., Chicago, Ill. 

Sprague Electric Co... New York 

Stow Mfg. Co., Binghamton, N. Y. 

Triumph Elec. Co., Cincinnati, 0. 

Western Electric Co., Chicago, Ul. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Da. 

Nail Machinery, Wire 

National Machy. Co., Tiffin, O 

Name Plates 

Franklin Mfg. Co.. Syracuse, N.Y 

Murdock Parlor Grate Co., Bos 
ton, Mass. 

Nut Tappers 

See Bolt and Nut Machinery 

Oils 

Besly & Co., Chas. IL., Chicago, IIL. 

Houghton & Co., E. F., Philadel 
phia, Da. 

Oil Cans, Pump 

Wallace Supply Co., Chicago, III. 


Oil Cups and Covers 

jay State Stamping Works, Wor 
cester, Mass. 

Resly & Co., Chas. H., Chicago, IIL. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Il. 

Lunkenheimer Co., Cincinnati, O. 

Penberthy Injector Co., Detroit, 
Mich. 

The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 
Jenkins Bros... New York 
Paint 


Hook, F. E., Hudson, Mich 
Wallace Supply Co., Chicago, Til. 


Painting Machines 

Hook, F. E., Hudson, Mich. 

Pans, Lathe 

New tritain Mch. Co., New Brit 
ain, Conn. | 

Patents 

Baldwin, 


Davidson & £Wight, | 


Washington, IT). ©. } 
Straley, Hasbrouck & Schloeder, | 
New York 


| Curtis & Curtis Co., 


| Bliss Co., E. W., 


Pattern Shop Machinery & Supplies 

American Machinery Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O 


| Diamond Clamp & Flask Wks., 


Richmond, Ind. 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., Cin., O 


| Machinery Exchange, Chicago, Ill 
M 


Marston & Co., J. Boston, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Washburn Shop, Worcester, Mass 


Patterns, Wood 


| Gobeille Pattern Co., Cleveland, ©. 


Olmstead Co., Hl. B.. New York 


Pencils 
Keuffel & Esser Co., New York 


| Phosphor Bronze 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Pipe and Fittings 
Crane Co., Chicago, Il. 


Pipe Cutting and Threading 


Machines 


| Bignall & Keeler Mfg. Co... Ed 


wardsville, Ill 

Bridgeport, 
Conn, 

Merrell Mfg. Co., Toledo, ©. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 
land, ©. 


|} Saunders’ Sons, T)., Yonkers, N.Y 
| Standard Tool Co., Cleveland, O 


Planer, Jack 

Armstrong Bros. Tool Co., Chi 
cago, Ill 

Planers 

American Tool Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., ©. 
sjement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cinein., ©. 

Detrick & Ilarvey Mech. Co., Balti 
more, Md 


| Flather Planer Co., Mark, Nashua, 
N. i 


Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Da 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J... .ew York 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Ilaven, 
Conn 

Pond Mach. Tool Co... New York 

Prentiss Tool & Supply (o., New 
York. 

Sellers & Co.. Wm., Phila., Da 

Whitcomb Mfrg. Co... Worcester, 
Mass. 

Woodward & Vowell Vlaner Co., 
Worcester, Mass 

Planers, Bench 

Bartlett, EK. E., 

Planers, Portable 

Morton Mfg. Co., 
Heights, Mich. 

Underwood & Co., Il. B., Phila 
delphia, Va 

Planers, Rotary 

Rement, Miles & Co.. New York 

Cleveland Puneh & Shear Works, 
Cleveland, ©. 

Franklin Mach. Wks., Phila., Pa. 

Keystone Machine Tool Works, 
Philadelphia, Pa 

Newton Mach. Tool Wks., Phila 
delphia, Va. 

Pond Mach. Tool Co.. New York. 

Underwood & Co., Hl. B., Phila 
deIphia, Da. 

Presses, Hydraulic 

jement, Miles & Co., New York 

Elmes Engr. Wks., Chas. F., Chi 
cago, Tl. 

Watson-Stillman co., New York. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 
Conn 

tethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 


Boston, Mass 


Muskegon 


. Brooklyn, N.Y 
Dill Mach. Co., T. C., Vhila., Pa 


| Falkenau-Sinclair Co., VPhila., Pa. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Wold & Co., Torris, Chicago, Ill. 





Presses, Hand 
Elmes Engr. Wks., Chas. F., Chi 
eago, Ill. 


Profilers 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn 


Pulley Turning and Boring Machines 

American Tool Wks. Co., Cin., O 

Harrington, Son & Co., Edwin, 
Philadelphia, Va 

New Haven Mfg. Co., New lIlaven, 
Conn. 

Niles Tool Works Co.. New York 


Pulleys 

American Pulley Co., Vhila., Da 

Caldwell & Son Co., Hl W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Vhila., Da 

lloward Iron Wks., Buffalo, N 

Poole & Son Co... Robt... Balti 
more, Md. 

Reeves Pulley Co., Columbus, Ind 


Pulleys, Friction Cone 
Evans Friction Cone Co., Boston, 
Mass 


Pulleys, Speed Changing 
Speed Changing Pulley Co., 
Indianapolis, Ind 


Pumps, Hydraulic 
Elmes Engr. Wks., Chas. F., Chi 
cago, 


Watson-Stillman Co., New York 


Punches, Hydraulic 

tement, Miles & Co., New York 

tfethlehem Fdry. & Mech. Co., So 
Bethlehem, Va 

Watson-Stillman Co., New York 


Punches, Power 

Bliss Co.. KE. W., Brooklyn, N. ¥ 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich 

Buffalo Forge Co., Buffalo, N.Y 

Cleveland Punch & Shear Wks., 
Cleveland, © 


Ililles & Jones Co., Wilmington, 


Del. 

Long & Allstatter Co., Ilamilton 
Ohio 

Perkins Mach. Co., So Boston, 
Mass 


Pittsburg Shear Knife & Mach 
(o., Pittsburg, Pa 

Reade Mehry Co., Cleveland, © 

Williams, White & Co.,, 
Ill 


Rack Cutting Machines 

lbwight Slate Mach. Co., Hartford 
Conn 

Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Mach. Tool Co., R. W., 
Cincinnati, © 

Reed Co... F. E.. Worcester, Mass 

Walcott & Son, Geo. 1D), Jackson, 
Mich 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. 1), Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 


Standard Gauge Steel Co., Beaver 


Falls, Pa 


Waleott & Son, Geo. D., Jackson, 


Mich. 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn 

Ram, Steam 


Penberthy Injector Co., 
Mich. 

Reamers 

Chadwick & Co, G. B., Ports 
mouth, N. Hl 

Cleveland Twist Drill Co., Cleve 
land, ©). 

Clough, R. M., Tolland, Conn 

MceCrosky & Huber, Cincinnati, © 

Montgomery & Co., New York 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co., 
Conn. 

Rogers, John M., Boat, Gage « 
Drill Works, Gloucester City, 
x. 2 


Detroit 


Ifartford, 


Standard Tool Co., Cleveland, © 

Wells Bros. Co., Creentield, Mass 

Reaming Stands 

Flather Planer Co., Mark, Nashua, 
N. 

Riveters, Hydraulic 

Bement, Miles & Co., New York 

Watson-Stillman Co., New York. 


Moline, 








Nutter, Barnes & Co., 


Riveters, Pneumatic 

Rement, Miles & Co., New York 

Cleveland DPneumati Tool Co., 
Cleveland, © 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Da 

Q & C Co., Chicago, Il 

Standard Ky equip Co., St 
Louis, Mo 


Riveting Machines 

Rement, Miles & Co., New York 
fethlehem Foundry & Mach. Co., 
So Bethlehem l’a 

Chambersburg Engr Co., Cham 
bersburg, Da 

Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co... So 
Mass 


Boston, 


Rods and Straps, Connecting 

Standard Connecting Rod = Co., 
Beaver Falls, Ta 

Roller and Ball Bearings 

American Roller Bearing Co., Bos 
ton, Mass 

Ball Bearing Co., Philadel, Da 

Iroquois) Mach Co Providence, 
es 

Mossberg & Granville Mfg. Co., 
Providence, RK 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks 
Co,, Cleveland, © 

Diamond Drill & Meh, Co., Birds 
bore, Pa 

Dill Mach. Co., T. ¢ Vhila., Pa 

Hilles & Jones Co., Wilmington 
lel 

Iroquois Mach. Co, Provideiuce, 
. s 

Mossberg & Granville Mfg. 
Providence, R. I 

Pratt & Whitney Co 
Conn 


Rolls, Bending 
Perkins Mach. Co So. Boston, 
Mass 


Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Lunkenheimer Co., Cincinnati, © 


Sand Blast Apparatus 
Paxson Co., J. W., Vhiladel., Pa 


Sand Mixing Machines 
Smith lkdry Supply Co J I>. 
Cleveland, © 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, © 

Cochrane-Bly Mach. Works, Ro 
chester, N 

Keystone Mach, Tool Wks., Phila 
delIphia, Da 

Marston & Co., J.) M., 
Mass 

Newton Mach fool Works, Vhila 
delphia, Va 


tJoston, 


Boston, 

Pratt & Whitney Co., Hartford, 
tconn 

Reade Mehry. Co., Cleveland, © 

West Haven Mfg. Co., New Ilaven, 
(conn 


Sawing Machines, Wood 
American Machinery Co., Grand 
Rapids, Mich 


Schools, Correspondence 

Amer. School of Correspondence, 
toston, Mass 

Consolidated Schools, N. Y. City 
International Correspond. Schools, 


Scranton, Pa 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Vrovi 
dence, R 

Cleveland Automatic Mach. Co., 
Cleveland, © 

Garvin Mach. Co... New York 

Jones & Lamson Mch. Co., Spring 
field, Vt 

Pearson Mach. Co., Chicago, Ill 

Potter & Johnston Mach. Co., 
Pawtucket, R. I 

Pratt & Whitney Co 
Conn 

Warner & Swasey Co., Cleveland, 
Ohio 

Windsor Mach. C'o.. Windsor, Vt 


Screw Machinery, Wood and Lag 
Raker Bros., Toledo, Ohio 
Cook Co., Asa 3S., Hartford, Conn. 


Hartford, 


———— 
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Screw Machines, Autematic Shears, Rotary Taps and Dies | Turrets, Carriage 


Brown & pas Mfg. Co., Provi- 
dence, “R 

Cleveland Pa Mach. Co., 
Cleveland, Ohio. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mchry. Co., 
Chicago, Il. 

Marshall & ootaant Mehry. Co., 


Cleveland, 
Windsor Mach. Co., Windsor, Vt. 


Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 


Affleck, Geo. E., New York. 
— Machy.:Co., Pittsburgh, Pa. 


a. 
Bowler & Co., 
Ohio. 
Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 
Dawson, John H., Chicago, II. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Gump & Co., A. W., Dayton, O. 
Hill, Clarke & Co., Boston, Mass. 


Geo. H., Cleveland, 


Marshall & Huschart Mchry. Co., | 


Chicago, Ill. 

Marshall & Huschart Mchry. Co., 
Cleveland, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 

Separators, Magnetic 

Sawyer, Ezra, Worcester, Mass. 

Separators, Oil 


American Tool & Mach. Co., Bos- 
ton, Mass. 


Springfield Separator Co., Man- 
chester, N. H. 

Shafts, Crank 

Standard Connecting Rod Co., 


Beaver Falls, Pa. 


Shapers 
American Tool Wks. Co., Cin. O. 
Barker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Blount & Co., J. G., Everett, Mass. 
Cincinnati Shaper Co., Cincin., O. 
eo Planer Co., Mark, Nashua, 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, Il. 


Marshall & Huschart Mehry. Co., | 
: | Excelsior Needle Co., 


Cleveland, ¢ 
Morton Mfg. Co., 

Heights, Mich. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter 
Pawtucket, R. I. 
Smith & Mills, Cincinnati, 


Muskegon 


Steptoe & Co., John, Cincianetl, oO. 
weet & Son, Geo. D., Jackson, 
cn. 


Shapers, Vertical Die 
Rochester Die 
chester, N. Y 
Shears, Power 
Bethlehem Fdry. 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Cleveland Punch & Shear Works, 
Cleveland, O. 


& Mch. Co., So. | 0. 
Dwight Slate Mach. Co. 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, 4 

Perkins Mach. Co., So. 
Mass. 


Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Slide Rests 

Bartlett, E. E., Boston, Mass. 

Reed Co., F. E., Worcester, Mass. 

Slotters 


Baker Bros., Toledo, Ohio. 
Bement, Miles & Co., New York. 


Boston, 


— Mach. Wks., Wilmington, 
del. 
Dill Mach. Co., T. C. Phila., Pa. 


Dwight Slate Mach. Co., Hartford, 


Conn. 
Franklin Mach. Wks., Phila., Pa. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 


Speed Limit System 

Consolidated Engine 
New York. 

Spike Machines 

National Machy. Co., Tiffin, O. 


Stop Co., 


Springs 
Dunbar Bros., Bristol, Conn. 
Sprocket Chains 


See Driving Chains. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 


The Chandler Co., Springfield, 


Mass. 
Schwerdtle Stamp Co., 
port, Conn. 
Steel, Machinery 
Boker & Co., Hermann, New York. 
International Steel & Mchry. Co., 


New York. 

Patriarche & Bell, New York. 

Ward & Son, Kdgar T., Boston, 
Mass. 


Bridge- 


| Steel, Sheet 


| Bement, Miles & Co., 


Federal Mfg. Co., Cleveland, O. 
Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 

Boker & Co., Hermann, New York. 

International Steel & Mach. Co., 
New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts- 
burg, Pa. 


Straightener, Hydraulic 
New York. 
Watson-Stillman Co., New York. 


Swaging Machines 

Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co. 
Providence, R. I. 


| Switchboards 


& Johnston Mach. Co., | 


C & C Electric Co., New York. 
Electric Controller & Supply Co., 
Cleveland, U. 


| Triumph Elec. Co., Cincinnati, O. 
| Tapping Machines and Attachments 


| Baker Bros., 


Shaper Co., Ro- The Beaman & Smith Co., Provi- 


Falkenau-Sinclair Co., Phila., Pa. | 


— & Jones Co., Wilmington, 

el, 

hens & Allstatter Co., Hamilton, 
hio. 


National Mchry. Co., Tiffin, O. 

Perkins Mach. Co., Boston, Mass. 

Pittsbur 
Co., Pittsburg, Pa. 

Reade Mchry Co., Cleveland, O. 


Williams, White & Co., Moline, Ill. 


Shear Knife & Mach. Taps, Collapsing 


Toledo, O. 


dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, 

, Hartford, 
Conn. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool ., tu, G 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 

~— & Whitney Co., Hartford, 
‘onn 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Webster & Perks Tool Co., Spring- 
field, O. 


Seneca 


Geometric Drill Co., New Haven, 
Conn. 





Besly & Co., Chas. H., Chicago, III. 

Card Mfg. 'Co., 8. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Hammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Telephone System 

Clarke Auto. Telephone 


Switch 
Board Co., Providence, R. I. 
Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Il. 
Hart Mfg. Co., Cleveland, O. 
ie » Whitney Co., Hartford, 


Rivet “Dock Co., Boston, Mass. 


Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, ‘ 

Hill Tool Co., Anderson, Ind. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

McCrosky & Huber, Cincinnati, O 
K. Tool Holder Co., Shelton, 


Conn. 
Western Mfg. Co., Springfield, O. 
Tools 
See Machinists’ Small Tools. 
Transmission Machinery 
American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 
Traps, Steam 
Houghton & Co., E. 
phia, Pa. 
Trimmers, Wood 
Amer. Mchry. Co., Grand Rapids, 
Mich. 
Washburn 
Mass. 
Trolleys and Tramways 


F., Philadel- 


Shops, Worcester, 


Brown Hoisting Machy. Co., N. Y. 
City. 
Harrington, Son & Co., Edwin, 


ee Pa. 


Hunt Co., C. W., West New Brigh- 
ton, } 

Link Belt E ngineering Co., Phila- 
delphia, Pa 

Maris Bros., * philadelphia, Pa. 


Moyer & Co., J. W., Philadel., Pa. 


Yale & Towne Mfg. Co., New 
York. 
Tubing, Steel 


"| Shelby Steel Tube Co., Pittsburg, 
> 
a. 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 

Bradford Mach. Tool Co., Cincin- 


nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 


Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Foster, Walter H., New York. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke « vo., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

a e & ie Mach. Tool Co., 


Cincinnati, 
Niles Tool Sorhe Co., New York. 
Pearson Mach. Co., Chicago, Il. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., 

Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Cleveland, 


nae I a & Tool Co., Jersey 


ity, N 
Fay & P’anste, Dexter, Me. 
| Twist Drills 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co., 
New York. 


Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Syracuse Twist Drill Co., Syra- 
cuse, N. Y. 

Unions, Brass 

Nolte Brass Co., 


Universal Joints 
Baush Machine Tool Co., Spring- 


field, Mass. 
Vanderbeek Tool Works, Hart- 


ford, Conn. 
Valve Reseating Machine 
Leavitt Mach. Co., Orange, Mass. 


Valves 
See Steam Fittings. 


| Vises, Drill 

Graham Mfg. Co., Provi., R. I. 
Hollands Mfg. Co., Erie, Pa. 
Jacobson Mach. Mfg. Co., Warren, 


Springfield, O. 


Meadville Vise Co., Meadville, Pa. 
| Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New York. ’ 
Howard Iron Wks., Buffalo, N. Y. 


——e Mach. Mfg. Co., Warren, 


Meadville Vise Co., Meadville, Pa. 
Parker Co., Chas., "Meriden, Conn. 


Vanderbeek Tool Works, Hart- 
ford, Conn. 

Walworth Mfg. Co., Boston, Mass. 

| Vises, Pipe 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Meadville Vise Co., Meadville, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 
Meadville Vise Co., Meadville, Pa. 
Pratt & Whitney Co., Hartford, 

Conn. 
Vises, Wood Workers’ 


Emmert Mfg. Co., Waynesboro, 
P. 
Schlemmer & Co., 


Meadville, Pa. 
Worcester, 


Hammacher, 
New York. 

Meadville Vise Co., 

Wyman & Gordon, 
Mass. 

Washer Machines 


National Machy. Co., Tiffin, O. 


Welding, Electric 

Standard Welding Co., Cleveland, 
Co. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

| Whitewashing Machines 

Hook, F. E., Hudson, Mich. 

Wallace Supply Co., Chicago, II. 

Wire-Drawing Machinery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Oi 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 

| American Machinery Co., Grand 

| Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 


Wrenches, Drop Forged 
Billings & Spencer Co., Hartford, 
Conn. 
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 Blectric Motor 
Driven Lathe. 








ITS ADVANTAGEOUS FEATURES ARE: 


Constant speed and maximum power of motor always maintained. Two speeds obtained from back gear shaft by our special form of shaper friction clutch drive, giving 16 
speeds to lathe spindle. Stopping of back gear shaft effected without stoppi ng of motor (this is of especial value as time saver when work has to be frequently changed in 
lathe). Motor carried on adjustable bracket which is quickly depressed when belt is to be changed on cone and elevated again at proper hei igh it for necessary belt temsion when 
eriving. IN ALL, THE MOST SATISFACTORY FORM OF MOTOR DRIVE FOR LATHE EXTANT. Send for catalog. 


THE HENDBEY MAGHINE GO., Torrington, Gonn., U.S.A. 


g Ma xwell & Mo ore, New York. J, w. Gr ega r. Philadelphia. U Baird Machine ry Co _ Pittsbu re. The » &. A; Rlacay Co. , Cinctasati. 


U. S. AGENTS— ~ send rr: ~~ & Co., Bosto’ Mannin 
Maaning, Maxwell & icago. Pacific Te ol & Su upply Co. _ S.M. York Ma ig ery Co eland.O. J.W. Wright & Co , St. Lor ls. rac »ply Co., Syracu 

mgt a ‘aoneue — — rdt & Schutte, Berlin, 4 = Sto kholm, Cologne, St. Petes ssbene. Chas. Churchill & Co., Ltd., L« #.. n, Birm bs ms am, Man shoues, Es ng'a nd; 
Glasgow, Scotland. Adolphe Janssens, Paris, Fs wah ane ig cyl ifel, Mila , Italy. 





Tool Steel Balls Diamond Machinery Chains 


We have the largest = ot equipped ball making Steel drive chains for power transmission—block, roller, 
plant in the world. ~— ar stock sizes from cable or balancing, and tubular rivet 
1-16 to 4 inches. rite for catalog. chains. Write for catalog. 








FEDERAL MANUFACTURING CO. FEDERAL MANUFACTURING CO. 
Cleveland Ball Factory Diamond Chain Factory 


CLEVELAND, OHIO. INDIANAPOLIS, IND. 











Cheap, 
Durable, 
Practical. 


NEW PATENTED bo HANDLE 


MANUFACTURED BY THE 


NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





——— 

















110 AMERICAN MACHINIST November 6, 1902. 











Brown & Sharpe Mfg. Go., 


Providence, R. I., U.S.A. 


CORRECT SPINDLE SPEEDS 


ARE 


ESSENTIAL TO ECONOMIC MILLING. 


\ 
a i 








«B. & S.” 


MILLING 
MACHINES 


--- HAVE... 












Sr arranged in geometri- 
cal progression, advanc- 
ing uniformly from the 
Slowest to the Fastest. 

The Number of 
Changes and Range 
meet all requirements 
of Modern Milling. 2 
Speeds for each step of 
cone without changing 
belt. 

Positive Feed— 





—L 





~ . 
aad 









A | 5 re > i! a A i all Spur Gears, Chain 
- &>y ~ KS ee —— |; I Driven. 
SL _$—=s — “4 Efficiency unusually 
High. 


All Mechanisms Compact—No overhanging brackets—Parts easy of access. 
Differential Indexing furnished with all Universal Milling Machines—Divides all 


numbers from 2 to 360. 


DESCRIPTIVE PAMPHLET UPON APPLICATION. 





NEW YORK OFFICE: PHILADELPHIA OFFICE: CHICAGO OFFICE AND STORE : 
136 Liberty St. 444 The Bourse. 23 So. Canal St. 
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Brown &SharpeMfg.Co. 4» 


Providence, R.I., U.S.A. 
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Measuring eae 
Tools— , | Sif “B.@S 














THE 


QUALITY 


OF A 


TOOL 


Is indicated 
by the 


Are the 


Recognized 
Standards 























NAME For 
stamped Accuracy, 
upon 
it. Convenience 
And 
Mechanical 
Construction 





w 


Catalog No. 103 
mailed to any 
address. 


..Leading Hardware Dealers carry our Tools in stock... 
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“ Three Good Books. ~ 











JUST PUBLISHED. 


Dies. Sheet Metals. 


TREATISE on the design, construction and use of 
tools, fixtures and devices, together with the manner in 
which they shouid be used in the power press, for the 
cheap and rapid production of sheet metal parts and articles 
Comprising tundamental designs and practical points by 
which sheet metal parts may be produced at the minimum of 
cost to the maximum of output, with special reference to the 
hardening and tempering of press tools, and to the classes of 
work which may be produced to the best advantage by the use 


Their Construction and Use for the Modern Working of 


By Joseph V. Woodworth. Containing 400 bares, 500 illustrations. 


Price, $3.00. Ready Now. 
** Single ’’ or Blanking Dies, and ‘‘ Double’’ or Piercing and 
Blanking Dies; Simple Dies for Use in the Machine Shop; 
**Gang”’ and ‘‘ Follow’? Dies, How to Adapt and Use Them; 
The Adaptation and Use of Simple Dies and Press Fixtures 
for the Economic Production of Sheet-Metal Parts; Bending 
and Forming Dies and Fixtures; Perforating Dies and Pro- 
cesses for Thin and Heavy Stock: Curling, Wiring and Seam- 
ing Processes; Drawing Processes for Sheet-Metal Shells; 
Coining Processes: Punches and Presses for Operations on 
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of dies in the power press 


subject in existence. 


SPECIAL 


The most comprehensive and exhaustive treatise on this 
A book written bya practical man for 
practical men, and one that diemakers, machinists, toolmakers 
or metal- working mechanics cannot afford to be without. 

CHAPTERS oN The Construction and 


Heavy Stock; The Feeding of Sheet Metal to Dies; Lubrica- 
tion of Press Work; Annealing Tool Steel, and Hardening 
and Tempering Processes for Puses Tools, including Hints 
and Suggestions on the Proper Use of Files; Miscellaneous 
Jies, Presses, Fixtures, Devices and Spec ial Arrangements 


Use of for Sheet- Metal working. 








ardening, «$2! 


NEW book containing special directions for the successful hardening 

and tempering of all steel tools used in the arts, Milling cutters, taps, 

thread dies, reamers, both solid and shell. hollow mills, punches and 
dies and all kinds of sheet- metal working tools, shear blades, saws, fine 
cutlery, and metal-cutting tools of all descriptions, as well as for all imple- 
ments of steel, both large and small, the simplest and most satisfactory har- 
dening and tempering processes will be presented. The uses to which the 
leading brands of steel may be adapted will be concisely stated, and their 
treatment for working under different conditions explained, as will also the 
special methods for the hardening, and tempering of special brands. Num- 
bers of ** Kinks,’’ ‘‘ Ways’’ and " Practical Points’’ gathered from personal 
experience, brother mechanics and steel manufacturers, have been embodied; 
making the volume a text book on the treatment of steel as modern demands 
necessitate. A chapter devoted to the different processes for Case Harden- 
ing will be included, and special reference made to the adoption of machin- 
ery steelfor tools of various kinds, The illustrations will show the most up- 
to-date devices, machines and furnaces which contribute to the attainment of 
satisfactory results in this highly important branch of modern tool making. 


Tempering, Annealing and Forging 


By Joseph V. Woodworth. 


Containing about 320 pages. About 250 illustrations. 


Price, $2 50. Ready about Nov. 15, 1902. 


ConTAINinG CHAPTERS On Steel, its Selection and Identification; Steel 
for Various Purposes; The Treatment of Well Known Brands of Steel; The 
Effects of Heat; Annealing Processes; The Terms Annealing, Hardening 
and Tempering Defined; The Annealing of Malleable Castings; The Heat- 
ing and Cooling of Steel; Location of Heating Arrangements; The Use of 
Gas Blast Furnaces and Heating Machines; Tough Steel and Hard Stee}, 
the Difference; The Hardening of Steel—In Water, Brine, Oil and Solu- 
tions; Special Processes fer Special Steel; Tempering by Colors—In Oil- 
On Hot Plates—By Thermometer—In Hot Water—In the Sand Bath—By 
Special Methods; Case-Hardening Processes; The Use of Machinery Steel 
=f Cutting Tools and the Treatment of It; Hardening and Tempering 

Milling Cutters and Similar Tools; Hardening, Tempering and Straighten- 
ing all Kinds of Small Tools; The Hardening and Tempering of Dies: For- 
ging and Welding, Drop Forging—How to Accomplish the Most Satisfac- 
tory Results in the Forging and Welding of the Different Brands of Steel; 
Miscellaneous ‘* Kink Processes and Methods of Annealing, Hardening 
eee, Forging and We Iding in the Working of Different Kinds of Steel 
and Iron; Grinding and Lapping Processes, for Tools and Machine Parts. 











Modern Machine Shop Tools, °5:.2ter' 


cluding both hand and machine tools, By W- H. Vandervoort. 


NEW work treating the subject in a concise and com- 


prehensive manncr. The writer has had a wide, practi- Chisel; 


Containing about 600 pages and 600 illustrations. 


CONTAINING P 
The File and teri Scrapers and Scraped Surfaces; 


Their construction, 


manipulation, in- 
Price, $4 00. Ready about Dec. 1, 1902. 


The Hammer and Cold 


MODERN 
MACHINE SHOP 


CHAPTERS ON 


cal experience which specially fits him to present to the Standard of Measure; Calipers; Gauges and Indicators; 
machinist, apprentice and student, a clear and logical course | Rules, Squares and Other Small Tools; Drills; Reamers; S 
of study, fitting the requirements of the mechanic who is so Screw Threads; Taps and Dies; Drill and Tap Ho-ders; T 
Mandrels; The Lathe; The Lathe in Modified Forms; Lathe 


often unable to obtain reliable information pertaining to the 
tools with which he works 

Both Hand and Machine Tools will be described, with 
instructions for operating, etc., illustrated by 500 or 600 en- 
gravings. 

A chapter on Gearing and Belting, covering th more im- 
portant cases, also the Transmission of Powcr by Shafting 
with formul.e and examples will be included 


THIS BOOK WILL BE STRICTLY UP-TO-DATE 


and will be the most complete, 
published on this subject. 


Work; 


ing Work; 


concise and useful work ever 
Conveniences 


Tools; Chucks and Drivers for Lathe Work; Lathe Work 
Between Centers; 
Carriage; Boring and Turning Mills: 
Machines, their Tools and Attachments; 
‘ The Setting Machine and Key Seater; Milling Ma- 
chines; Milling Machine Cutters; 
Gear oo and Gear Cutting; 
Grinding Machines and Grinding; Punching and 
Shearing; Hardening and Tempering; Fastenings; 
Belting and Transmission Machinery; 


Lathe Work on Face Plates, Chuck and 
Planing and Shaping 
Planer and Shaper 


VANDERVOORT 


Milling Machine Work; Va 
Drilling Machines and Drill- 





Gearing: 
Miscellaneous Shop 
; Useful Data and Tables. 

















A special and detailed circular of these books will be sent to anyone in any part of the world who applies for it. 
C-FREE our 1902 100-page catalog of Practical Books for Machinists and all other trades, sent free on request. 


Norman W. Henley 
15 Beekman Street, 


& Co., Publishers, 


New York, U.S.A. 
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LCS and RASPS 
a 


Does the man who uses a File every working day of his life, know a good File when he sees it ? 
We believe he does, and it is our daily contact with these very men for 54 years past and also 
our constant contact with all the manufacturers of standard files in the United States, that 
has brought us up to our present enormous output of these goods. We know what File 
USERS require and we have learned what brands of Files will satisfy. Our special Catalog 

; No. 12-A presents Files and Rasps from A to Z. 
to use them.’’ Send for a copy. 


Hammacher, Schlemmer « Gompany, 
NEW YORK GITY, SINGE 1848. 


It also devotes several pages on ‘‘ How 









































The Universal Drafting Machine 


Is now used by over 200 
of the best and largest engineering and 
manufacturing concerns and railroads in 
the United States and abroad. These 
firms desire to get out their drawings in 
the least possible time and at a minimum 
cost. The Universal Drafting Machine 


is designed to meet just these conditions. 


Universal Drafting Machine Co. 


General Offices, Blackstone Bldg., 
CLEVELAND, OHIO. 


Notr—If you have sketches or small drawings to make 
write us for information in regard to our new 


Rapid Sketching Device. 
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DOES 
STRAIGHT, 
TRUE, QUICK 
WORK, 














~ Every “Sterling” Hack Saw Blade is made 
of the highest grade Sheffield Steel 
and Uniformly Tempered 


to insure long life and those keen cutting qualities without which a Hack Saw ts 
practically useless. You know how it is with some Hack Saw Blades, you no 
more than start sawing when something goes wrong, blade doesn’t cut straight, 
gets a kink— snaps and breaks like a pipe stem. What's the trouble? It wasn’t 
! tempered right—too hard or too brittle. Every ‘* Sterling’’ 
= Hack Saw Blade will hold its edge and cut like a diamond. They 
_ are made heavier and wider than other blades and last longer. 

Don’t buy thin, flimsy, poorly tempered Hack Saw Blades — 


{ 
} 


it’s just throwing money away. 
and cost no more than the next best blades. Tell as what kind of work you do and 
we'll send you some free sample blades to try. You won't need to be urged to 
ase them after a trial. Write for Circular and Prices. 


LASTS LONGER. Diamond Saw & Stamping Works, Buttalo, N.Y., U.S.A. 


South British Trading Co., Ltd., Direct Representatives, 6 Victoria Ave., Bishopgate St., Without, London, E.C., England. 














** Sterling ’’ Blades cut straight, fast and easily, 


357 Seventh St., 
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Another and a New 


Worcester 
Wet Drill Grinder. 


It's No. 00 and it is just as good as its predecessors, 
with some improvements and a capacity of from 34” to 
314." It is simple, easy to adjust and has that regular 
‘‘Worcester’’ feature of flowing the water onto the 
drill and not on either the wheel or the operator. The 
grinding is always accurate, even when it is done by 
unskilled men. The rigid holder prevents vibration 
and the drill is held at points as far apart as possible to 
avoid any error that might occur through a slight 
crookedness of the drill. When you go shopping for 
Drill Grinders, look at the lip rest. If it is of such 
size as to be always right for all sizes of twist drills, the 
grinder is a ‘‘ Worcester,’’ or an infringement on 
‘‘Worcester’’ Patents. If it’s genuine you make no 








mistake in buying it. If it’s not—‘ A word to the The Washburn Shops 


wise is sufficient.’’ 
Write for our Drill Grinder Book. It has all the 
particulars. 


Of the Worcester Polytechnic Institute, 


Worcester, Mass., U.S.A. 





Steel Castings 


from one pound to 
ten tons. Deliver- 
ed in from five to 
ten days from re- 
ceipt of patterns. 


Uniform Steel 
Rahway, N. J. 


<G- 


Co. 
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Salary More Than Doubled. 


Having been obliged to make my own way in the world before I had a chance 


to get a 


practical education, I soon found that the man with the working education got the pay, while the 


others got the hard work. 


ing from textbooks and at night schools with but little success, I enrolled in the I. 


I accordingly started in to improve myself by study. 


After 
‘’.S. Since 


study- 


I enrolled I have secured better and more interesting employment, do not work as hard, and my 


pay has been increased over 100 per cent. 


on experimental work for the United States Government. 


We have hundreds of endorsements just 
as strong and convincing as the foregoing. 
You owe it to yourself to find out just what 
we can do for YOU. During the past eleven 
years our advice and assistance has put 
many a man on the road to progress and 


prosperity. You should ask it at once. 


FILL OUT AND SEND IN THE COUPON TODAY ! 


HUGH J. 


I am now holding a position as first-class machinist 


WHITE, Washington, D. C 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Box 819, SCRANTON, PA. 


Please explain how I can qualify for position marked X below 


eeeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeoeeeoeeoeneneee 





Mechanical Engineer 
Mechanical Draftsman 
Foreman Machinist 
Machine Designer 
Foreman Toolmaker 
Foreman Patternmaker 
Foreman Blacksmith 
Refrigeration Engineer 
Electrical Engineer 
Elec. Machine Designer 
Electric Lighting Supt 
Electric Railway Supt 
Telephone Engineer 
Telegraph Engineer 
Hydraulic Engineer 
Municipal Engiaeer 











Railroad Engineer 
Heating and Vent. Eng 
Contractor and Builder 
Chemist 

Sheet- Metal Draftsman 
Ornamental Designer 
Saovitary Eogineer 
Arch. Draftsman 
Foreman Molder 
Electrician 

Wireman 

Dynamo Tender 
Motorman 

Steam Engineer 
Marine Engineer 

Civil Eagineer 








Bridge Engineer 
Surveyor 

Mining Engineer 
Cotton Mill Supt 
Weolen Mill Supt 
Textile Designer 
Architect 

Sigo Painter 
Letterer 
Navigator 
Bookkeeper 
Stenographer 
Teacher 

To Speak French 
To Speak German 
To Speak Spanish 





e@eeeee eee eeeeeeoeeeeeeeoeeeee ee 


Name 
Street and No. 
City 


State 


e@eeeneeeeo eo eee eneeeeeneneneneneneenenenee 


Age 
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PATENT GEARED TAPPING ATTACH- 
MENT ON SPINDLE, WITH QUICK RE- 
TURN MOTION. PATENT No. 673801; 
OTHER PATENTS PENDING. 


Just designed—this new attachment with improved 
friction clutches, working freely and noiselessly, equally 
well with large or small taps. 

This attachment returns the taps twice as fast as 





they go forward when doing the work, thus saving con- 
siderable time, and effecting a great reduction in the 
cost of tapping. 

By a conveniently placed lever, the spindle is 























started, stopped and reversed instantaneously without 
interfering with the balance of the machine, by which 
arrangement chucks, sockets, and drills can be in- 
stantly changed. 

This attachment will save the entire cost of the 
machine in a short time in many shops by tapping 
quickly and true, and the cost is no greater than a drill 
fitted with, friction clutch pulleys and additional 
belting. ‘ 

This attachment does-away with high-priced hand 
work, and is acknowledged the-best arrangement for 
tapping ever put on an upright drill. 





This attachment may be disengaged if no tapping 
is to be done, and the machine is then a standard drill, 
with this advantage, that by the means of the above 
mentioned lever, the spindle is instantaneously started 
and stopped, overcoming the momentum. of the 
machine in making changes of drills, sockets and 











chucks. 


sees CINCINNATI UPRIGHT 
DRILLS, 22: 22: 2: 


ment, and stocks are carried by 
the following dealers: 


he Prentiss Tool and Supply ©o., New York, Boston and Buffalo. W. EF 
Shipley, Bourse, Philadelphia, Pa.’ The Brown & Zortman Machine ry Co 
Pittsburg, Pa The Henry Walke Co. Norfolk, Va. The Marshall & Hus 
chart Machinery Co , ¢ ‘hicago and Cleveland |’ W.W right & (o., St Louis 


i 
if cnt cles ee ATi f a Mo. Henshaw, Bulkley & Co , San Francisco, Cal. The Hallidie-Henshaw 
AC thar eh Nt M Mh é Bulkley Co., Seattle, Wash. The E.A Kinsey ( o , Cincinnati, >». The Echols 
os mi Q s . Smith Hardware Co, Birmingham, Ala. ‘the C ©. Wormer’ Machine ry Co., 
Detroit, Mich. The Vonnegut Hardware Co.. te ny Ind. W.H. Neill, 
Louisville, Ky A. B. Horn, Aguiar 1o2z, Havana, Cuba. ,The Canada Ma 


chinery Agency, Montreal, Quebec, Canada. 


CINCINNATI MACHINE TOOL CO., 


.Western Ave. & Dayton St., 
Cable Address ‘‘Augustus,.’’ Lieber’s Code Used. CINCINNATI, OHIO, U. S. A. 
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INCINNATI ~ - 


These are Planers of real planer worth, of that worth that finds 





its ultimate end in a faster dividend production to the user. 


LANERS 


Are Planers of accuracy, rapidity and convenience ; are of planer 
excellence from start to finish ; are strong and rigid and free from 
vibration and chatter ; they are heavy enough to stand still, but not 
clumsily so. They come thro’ the hands of lathe specialists all the 


way. 


Here are a few of the many original features: Has a dirt-proof 
table, chips and dirt cannot fall into and cut the V’s; has a microm- 
eter adjustment to the down feed; has a safety locking device, guard- 
ing against accident or the spoiling of work; has a combination 
friction that will never stick or burn out. Other features are: A 
quick return to the table; all gears and racks are cut from the solid; 
driving shafts are from Special crucible steel, accurately ground; table 
reverses without shock or jar. There are many other things of merit, 


all described in book. 


The Cincinnati 


Planer Co. 
Cincinnati, Ohio, U.S.A. 


You would do well to take 
a copy of our catalog anu 
give it careful attention. It 
points you the way to planer 
profits of a ‘‘ worth while 





size.’’ Book free. 
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No Drill Can Slip In A Pratt Chuck, 


This is a distinctive feature and if there were nothing else to recommend it it would be 





reason enough why you should use it. 


The gain in the life of the drills alone—to say nothing of 


the satisfaction coming thro’ its use—makes the Pratt 


Chuck the cheapest of all chucks. 



















Thro’ this driver or dog is passed 

the flattened shank of drill, the 

only pressure on the jaws being 

enough to prevent the drill from From 
falling out. This driver is self- ‘‘ Life.” 

adjusting centering, and allows 

the jaws to center and hold the 

drill in alignment, the driver pre- 

venting any possible slip. 




































































Aside from this special non-slip- 
ping drill feature, 


We shall The Pratt Ghuck Drill 








be ‘cut off in 
Is made to standard gauges and all its prime” 
pleased parts are interchangeable. The jaws at the 
are ground after hardening, insuring shank 
to perfect accuracy. Tool steel is used for end ; 
ll wearing parts. Everything is right weno 
all wez arts. Every ris right. 
have your . ee eee not worn 
The price is about the same as any het 
Chuck old chuck, so that you can well afford broken. 
- Ens to have and use. 
inquiries. 


Pratt ChuckCo., Frankfort. 








The positive driving of drills in 
this chuck is done by a small dog, a) 
which floats on the top of the jaws. 


Drill 
worn out 
at the 
cutting 
end ; 
screw 
intact. 














ah eon 


From 
3 se.” 





NY 
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Chucks For 
Heavy Work. 


Chucks for heavy work must have design to heavy work ends ; 
ordinary chucks are wholly inadequate to the needs of modern 
heavy machinery where fast feeds and heavy cuts obtain. 

A group of Chucks for heavy work are here shown. 

These are Whiton Chucks, designed in the Whiton way, for 
holding heavy work as it should be handled. 

They are very strong, have a powerful grip and work is held 
rigidly and with all of the accuracy of smaller chucks. 

Heavy work—and it is getting heavier all the time—has got to 
have as rapid handling as smaller work; the margins of profit are such 
that there is not any time to waste fussing with the chucking. The 
chucks have got to hold the work—have got to hold it surely and 
have got to be fast and convenient. 

Whiton Chucks meet all of the requirements squarely and are 
worthy of your very critical examination. 

Whiton makes all sorts of chucks, for all sorts of purposes, 
large, small, medium. All are good chucks, all well made, all sold 
at a reasonable price, all shown in catalog, which is sent on request. 


The D. E. Whiton Mach. Co. 


Sole European Agents—Selig, Sonnenthal & Co. N ew Lond on, Con Nn. Sole German Agents—E, Sonnenthal, Jr. 
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<7 Each Screw Works 
Independently. 


Look at the large Chuck and see how easily ees 
you can throw out one jaw at a time. — } 


Sweetland Chucks 3 a 


are the only chucks that have that feature. 
Suppose the chuck is being used inde- 
pendent and you want to change to uni- 
versal ; just move jaws inward until end is 
true with line on face of chuck, then each 
jaw can be engaged with rack separately 
by sliding cam block outward. Should any 
jaw get out of true, you simply disconnect 
and reset it without disturbing the others. 
Sweetland Chucks represent the maximum 
of strength with the minimum of metal. 
They will neither kill your men nor pull your 
machine out of alignment. Catalog 6 tells 
all about them and describes our entire iine. \\ 


— wy 4. The Hoggson & Pettis Mfg. Co. 
ii 


New Haven, Conn., U.S.A. e0e 


r= —=fn9 0 
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WILLIAM HENRY HANSELL, WILLIAM STILES, 
President and General Manager. Treasurer 


The Franklin Machine Works, 


INCORPORATED. 


Established 1868. . Philadelphia, Pa. ... Incorporated 1804 


eT ee 
Pepe bh 








..BUILDERS OF... 


Cold-Saw Cutting-Off 
Machines, 


- A Plain Slab Milling Machines, 

erm ie — a ab” Horizontal Floor Boring, 
é Milling & Drilling Machines, 

Rotary Planing Machines, 
Slotting Machines, etc., etc.: 


See bttebbeh bobo tobe bebeeoiet 


he i he i te ic 





‘‘Pranklin’’ No. 1 Horizonte! Fioor Boring, Milling and Drilling Machine. 


WRITE FOR NEW CATALOG. 


erhorferterdorde fo rorle she sfosforke she ofe torte she she sfonde ook she fe oo shook she ofosfe sfonde she she cfeote ole she fe afeofe she she she fe ote ole ole 
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The 
“Open Side” 
Planer 



















is a strong, rigid tool designed for the heaviest 
work. Not only will it perform accurately and 
economically all the work usually handled on a 
two-post planer, of equivalent size, but much 
that cannot be done on that style machine. A 
catalog, giving a full description of many op- 
erations on the Open Side will be sent you 
upon request. 


We shall be pleased to 
send you a little book 
illustrating the nine op- 
erations which were per- 
formed on this traction 
engine frame at one 

chucking of the work. 


Universal Horizontal 
Drilling, Milling and 
Boring Machine. 


On this tool all the 
drilling, milling and 
boring on five sides 
of a 40” cube can be 
completed at one 
setting. 


Besides these tools we make a full line of Bolt Threading and 
Nut Tapping Machinery and several other special tools. 


The Detrick & Harvey Machine Co., 


BALTIMORE, MD., U.S. A. 
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L. B. FLANDER’S MACHINE WORKS. 


























Inches, to bore from 4 inches to 120 inches diameter, with strokes varying from 30 inches to 120 inches. 
Nothing like it for use on all sorts of Engines, Steam Hammers, Pumps, Blowing Engines, Air Compressors, 


se of Ripping Out That Cylinder 
' For Reboring,.’. 


cutting off steam connections, taking out 
holding-down bolts and putting yourself 
to a lot of time-wasting trouble like that ? 


Tisn't necessary. Take our 
Bar 


Portable shn:" 


Boring 


and fixtures (pictured right here at the 
left) and you can do the job, and do it 
rightly, without movirg the cylinder a 
hair’s breadth. It will work in any place 
where there’s room enough to take the 
piston out of the cylinder, and with one 
or both cylinder heads off. These tars 
are powerfully back-geared, and can be 
driven by poweror hand. Each bar has 
two changes of feed; the feed screw is of 
steel, and the feed nut is also of steel, 
cut in a peculiar way that insures great 
Made in size from 2% inchesto 13 
Special sizes to order. 
Corliss Valves, etc. 


wear. 


We'll be pleased to send you our Illustrated Catalog, which not only goes into detail on this Boring Bar but covers our Portable 
Valve Seat Rotary Planing Machine, Boring Bars for Lathe Work, Portable Milling Machine, and our Radius Planer Attachment. 


This is a line you ought to know. 


H. B. Underwood & Company, 


1021 Hamilton Street, 
PHILADELPHIA, PA. 
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Hear Ye! Hear: 


All who have leaky valves and who are in- 
tending to replace them with new ones don’t 


The MORSE-DEXTER 


VALVE-RESEATING 
MACHINE 


will make every valve as good as new. Valves 
can’t wear out. Their seats, like small boys’ 
pants, wear and wear quickly, but the ‘*M.-D.”’ 
fixes that all right, and it is the one reseater 
that works on mechanical principles. 

This machine will pay for itself very quickly 
in reduced valve bills, and if you do work for 
ed neighbors you can bui!d an addition to your 

yank account. Get started by writing to us. 


The Leavitt Machine Company 


ORANGE, MASS. 
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ATHES=16 to 24 Inch. 


MODERN AND UP TO DATE IN DESIGN AND CONSTRUCTION. NO FANCY CLAP-TRAPS. BUILT 
FROM THE GROUND UP TO MEET MODERN LATHE REQUIREMENTS. DETAILS ON REQUEST. 


GREAVES, KLUSMAN & CO., cincinnati, o., U.S.A. 





How Do You Like The Design 


of our New 15” Engine Lathe ? 
Scrutinize it carefully and see if it 
doesn’t strike you as being just £ 
about right inevery way. When cf] Stites 
you see a lathe that has live spin- , te 
dles made of special steel ; boxes ’ 
or bearings of best phosphor 
bronze ; tail stocks with an adjust- 
able side movement for turning 
tapers ; catriages of the most ap- 





oT 






proved design, with long bearings —-=S ss SS a SS = 
on the ways, gibbed tothe bed both 
front and back and provided with 
ample lubricating devices to insure 
the easiest running possible, you 
can make up your mind that that , 

lathe is a good lathe and probably ™ 








**Sebastian Lathes are 
Good Lathes.’’ 
















a ‘‘ Sebastian.’’ The ‘‘ Sebastian ”’ “im, 
. ~ oo ; fi y 
Lathe will cut either right or left - F ih will 






me 
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hand threads from 5 to 36, and cut 
them as they ought to be cut, and 
feed either right or left as a lathe 
should feed. They are furnished 







7 


on order with Schellenbach Screw Cutting and Feed Attachment which gives any standard thread from 4 
to 50 instantly. They do lathe work right and do it quickly. That's why ‘‘Sebastian Lathes are Good 
Lathes’’ and profitable. You ought to use them. Made also in 13” and 14” swing and sold ata price 
that you can afford to pay. Our catalog is your catalog when you want it. 


Sebastian Lathe Co., caiver's:., Cincinnati, O. 
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We've built Emery Wheel Machinery for nearly forty years ; 
such machinery has had careful design and making for _ this 
time, When conditions made it necessary to redesign and 
make differently, it has been done. The tools are of 1902 


date, not designs forty years old. 
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Here illustrated is our 20 
inch Water Tool Grinder. 

This is a Too! Grinder of 
real worth, free trom fussy 
contraptions, solidly built 
from material best suited to 
the service to be rendered, 
made by those who have 
spent years in this special 
line of work. 

Arbors are of crucible 
stee', accurately turned, 
bearings carefully fitted and 
of such proportion to length 
and diameter as our long 
experience has demonstrat- 
ed as being proper; has a 
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water supply immediately 

available and in such quan- i 
tities as may be needed. It 

is entirely above water, can- 

not leak or get out of order ; 

requires no packing. 

This is a tool grinder in 
perfect “balance, free from 
vibration, devoid of funny 
attachments and sold at a 
right price. 


NORTHAMPTON EMERY WHEEL COMPANY, 


LEEDS, MASS. 


Makers of Emery Wheels, Emery Wheel Machinery and all kinds 
of things appertaining thereunto. These things have building and 
making backed by many years of experience in this special line 
and they represent such things reduced to extreme refinement. 
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Chis is the Mueller 62-Inch Radial Drill. [t is a Drill com- 
bining more valuable drill features of real worth than any other 
made, which guarantees more accurate work, more rapidly bandled, 
resulting in faster dividends. 


Every last thing that can serve a useful drill purpose has its 
place with this drill, but no traps, no nonsense, nothing trivial or 
foolish. It is strong and symmetrical, has every convenience for 
easy handling and all of them simple. A little crank at the base of 
column controls sixteen spindle speeds without stopping or fussing 
with the countershaft. Spindle is started, stopped or reversed, and 
arm is raised or lowered by little lever in loose ring encircling 
column just above swinging platen. Automatic stop can be set to 
release the spindle feed at any point, and a safety stop prevents the 
spindle from feeding beyond its stroke. When the spindle isn’t 
busy, the lower driving shaft is the only thing that moves, not 
wasting power or wearing a good machine out doing nothing. A 
graduated ring on the lower part of column, revolving with the arm, 
allows the spindle to be swung out of the way while placing new 
work into fixed jigs, and which can be 
brought back to the same position. 
The saddle is traversed by means of 
a double pitched screw, and a dial on 
its outer end enables the operator to 
bring the spindle back to just where 
it was before. The automatic feed 
is driven thro’ a friction disc on the 
spindle pinion shaft. By bringing 
the driven wheel from the center to 
outer edge of disc, any desired feed 
from .000 to .023 per revolution of 
spindle can be obtained instantly and 
while drill is at work. 



















These few features will serve 
to point the excellence of others 
of which there are many. We 
are pleased to have your in- 
quiries and to send you full 
details on request. 


Mueller 
Machine Cool Co., 
Cincinnati, Obio, .$.H. 
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You can’t forget 








Bethlehem 


The very name seems to suggest good things 
—and if you want a ROTARY SHEAR that 


will cut circular plates from 1%” iron or steel, 





1-16” from the edge, get a 


Bethlehem Shear. 


It will slit plates 7-16 or less in thickness 


1” to 31” from the edge and will do all cut- 


ting or shearing more rapidly and accurately 
e e ei ell ers than any other shear made. 


Will bend angle iron, tee iron or pipe in circles or 


curves without twisting or warping. 


bending machine, something better than other makes, 


a machine that will economize in time for you on every 


piece of work it handles, 


GET A 


Bethlehem Bender. 


If you want a 





And if your work requires 


Riveting,  _— - 
















Our Portable Riveter 


is your machine. Built to stand hard usage—to wear and work— 
every part is carefully constructed with this end in view. _ It’s a tool 
of tools, nicely balanced. It will work in any position—will drive any 
ordinary sized rivet and drive it well. Suitable for shop or bridge 
work. Uses little air and will drive 3000 34” rivets in ten hours. 
Read this again and remember to send at once for Catalog of 


specialties made by 


The Bethlehem Foundry & Machine Co. 


So. Bethlehem, Pa., U.S.A. 
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Machine ‘Tools of a Known Quality 


‘*New Haven’’ Machine Tools have ever been 
known as tools of rare merit, as tools possessing 
many conveniences, and tools that have renown for 
the handling of work rapidly and accurately. 

New Haven excellence is not of mushroom growth, 
it is the result of nearly sixty years of untiring effort 
along progressive lines. They have always been, and 
always will be, up to date; they have had new design 
whenever new conditions have had to be met. 

They are no old time models adapted to new 
needs. When new needs have had to be met, new 
designs have been made to meet them. They have 
been new designs from the ground up and our many 
years of experience have pointed the direct and 
positive means to new ends without any cutting and 
trying or any experiments. 

There are many things you can be sure of when 
buying New Haven Tools. You are sure of getting 


New Haven Mfg. Co., 


Makers of 
Lathes, Planers, Drills, Slotters, Etc. 


New Haven, Conn., U.S.A. 


tools that you can depend upon; that they can be 
used day after day and year after year, always with 
satisfaction ; they will handle your work rapidly, it 
will be accurately handled and easily handled ; they 
are extremely convenient ; they are backed by a 
New Haven guarantee that they are right and they 
are reasonably sold. 

These tools are : Lathes, Planers, Drills, Slotters, 
Etc. They are made in many sizes, from large to 
small ; they cover all machine shop work thoro’ly. 

We invite your machine tool inquiries and are 
pleased to send literature. 
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reduced to the finest dots. You can do things on the Owen that the others can’t touch, 
@0e and the Owen does all of the things the others can do, only it does them better. Work e0@ 
gets done when you put it on the Owen, therefore the Owen is a good milling machine to 
have on the floor of your shop. 

Among other features of the Owen No. 3, are: a crucible steel spindle with an }}” 
hole thro’ it; it runs in phosphor bronze boxes; has means for taking up any possible 
wear in spindle or boxes at once ; back gears give eight changes of speed and there are 
sixteen changes of feed without changing a gear or pulley ; these feeds vary from .o04” 
to .120” for one 1evolution of the spindle ; feed of table is automatic in either Cirection 
for 29” and can be engaged by simple movement of lever in front of swivel, and dis- 
engaged by an auxiliary lever (furnished only when ‘in and out"’ and *‘up and down”’ 
feeds are put on machine) releasing any feed instantly ; swivel can be clamped at any 
angle up to 45°; adjustable dials, graduated to read in thousandths, indicate longitudinal 
and vertical movements of the table. Other things in the book, free on request. 

Naturally we think this 1s the best milling machine of its size built. In this we are 
borne out by the testimony of users, and if users don’t know, who does? Anyway we 
ask you to investigate thoro'ly and invite your inquiries. 


The Owen Mach. Tool Co., Springfield, O. 


AGENTS: 
Domestic—Chandler & Farquhar, 36 Federal St., Boston, Mass. Prentiss Tool and 
Supply Co., Pittsburgh, Pa. The American ‘lool Works Co., 6th and Eggleson Ave., Cincin- 
@0e nati, Ohio. C. C. Wormer Machinery Co., 57 Woodbridge St., West, Detroit, Mich. W. R. 
Colcord Machinery Co., 423 and 425 N. Second St., St. Louis, Mo. The Mine & Smelter Sup- 
ply Co., 17th and Blake Sts., Denver, Col. 
Fore1GN—Alfred Herbert, Coventry, England. de Fries & Co., Dusseldorf, Germany, 
Austria, Hungary, Russia, Switzerland and Italy. Hermann Hirsch, Stockholm, Sweden. 


-— SS Gi =— 
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The Owen No. 3 Milling Machine represents milling machine design and useiulness 
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Some Kew ‘Taps 
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made by Card, just to remind you that you 
can never hope to be truly happy until you 
use them in your shop on your work. Card 
has the business sense to realize that taps 
and the like have got to be close to per- 


SW.CARD 





fection in these present days; so Card, 
first of all, makes them as close to perfec- 
tion as rightly directed brains and money 
will bring them; after that comes the 
realization that price is often attractive. 





Card makes the price attractive, so there 
you are: the best taps and the like that 
can be made, sold at a price which re- 
moves all excuse for not using them. 

Card Taps are no new institution, no ex- 
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periment to be proven by the user at his 
own cost. They have had their hard, 
uphill introduction. To those who use 
things made by Card there is no appeal ; 
such people know Card products as ‘‘good 
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goods’’ and that they are worthy of a 
place in every shop on earth making pre- 
tense to progressiveness. 

They come thro’ a shop where every 
man is a specialist and every manfis an 








enthusiast, jealous of the Card reputation. 
No work gets out doors that’s not right ; 
there are no seconds, no job lots ; every- 
thing is to the highest possible standard, 
and nothing gets out to come back as a 





failure. You who use Taps and kindred 
things can well afford to use Card’s, be- 
cause they are reliable, are properly made, 
are always right and always alike, the cost 
is as it should be—within reason. These 
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things come in an endless variety; they 
have design for every possible tap purpose. 
Card invites your inquiries, and orders, 
large or small; 
attention. 


assures you of prompt 
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S. W. Card Mfg. Co., Mansfield, Mass., U.S.A. 


Tap and Die Makers to Progressive People Everywhere. 


Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. 
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A STUMP SPEECH 


Style 
“ep 
Wet Grinder. 


Capacity: 


¥Y to 2%-in. Drills. 
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About Good Drill Grinders; About the 
Very Best Drill Grinders and the ONLY 
Drill Grinders that DO NOT have the 
Calipering Device which requires many 
adjustments. 


THE NEw YANKEE GRINDER 


is so simple anyone can operate it. 


DID YOU EVER stop to consider that a drill 
is a tool used in a shop more than any other 
and that no tool is more abused than a drill ? 
WELL, NOW THEN, here is a machine re- 
quiring only one adjustment. Will grind 
drills right; will grind at any clearance de- 
sired and suited for the work to be done; 
therefore, much better and faster work. 

A big percentage of wear and breakage 
saved and a larger percentage of time saved 
in grinding. We leave it to you if there is 
any machine tool that will pay for itself as 
soon as one of these machines. 


DROP US A POSTAL AND WE WILL SAY MORE. 


Wilmarth & Morman Co. 


157 CANAL STREET, 
GRAND RAPIDS, MICH. 


il iT f Y wigany 


---Not a One Job Tool... 





GhAe 
“Hisey” Electrical Grinder 


will surprise you at its 
adaptability. 








a\%-in, x 7%-in., 16 lbs., 4% H.-P. 


We above illustrate the ‘‘Hisey”’ grinding acenter. This is just one o 
the many jobs it will do Just as handy for grinding Cutters, Reamers, 
Dies, Piston-Rods, etc. Also for internal and surface grinding. Set 
in any tool-post. Connect with ordinary lamp socket and it’s ready. Direct 
current. Made in three sizes of 4%, 4%, 1 H.P. Will send you one on 
trial, if you'll permit us. Our booklet A illustrates fully. Write to-day 


Built in their entirety by 


Ghe Hisey-Wolf Machine Co., 
Cincinnati, Ohio, U.S.A. 


FOREIGN AGENTS—Chas. Churchill! & Co., London, Birmingham, Manchester, 
Glasyow Schuchardt & Schutte, Berlin, Vienna, Bruss St. Petersburg, Stockholm 





A Word to the Wise 


Space forbids an exhaustive 
treatise on the merits of 


“ABC Volume Blowers 


We can only enumerate a few of their sterling 
qualities and leave further investigation to you 
through the medium of our catalog and persona! 
correspondence. We furnish Blowers for every con 
ceivable application, and guarantee in them the 
greatest efficiency at the least expense for power 

Send for description and prices 


American Blower Co., 
Detroit, Mich. 
New York, 
Chicago 
London. 
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THE STORY OF THE 
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CHAPTER TWENTY. 





Being the Exposition Of A String- 


fess Proposition. 





This is the Jones and Lamson 
“Flat Turret’ Lathe. 

The “Flat Turret” points a 
straight way to an increased 
profit in your shop, it affords a 
faster production and one that 
is unqualifiedly accurate. 

It is for the handling of 
duplicate lathe work—in few or 
many. pieces—coming within 
2-in. diam. by 24-in. to 36-in. in 
length, from the rough or pol- 
ished bar, in any shape or sec- 
tion—round, square, flat, hexa- 





gon, octagon, etc.—and in any 
metal, altho’ it has special value 


on iron and steel. 


TOLD INA DOZEN 
OR SO CHAPTERS. 


On this work—down to as 
few as six to ten pieces—it will 
effect a saving, in one way and 
another, of from 50% to 80%, 
the average standing at 70%. 

You are not asked to take our 
bald statement of saving as 
being so because we say so; we 
stand ready to “make good” 
and to allow you to do the judg- 
ing on your own premises by 
your own workmen and on your 
own work. 

The exposition of the propo- 
sition without a string has its 
beginning at this point. 

If you’ll send us a sample of 
the work you have to do, or 
something quite similar, we’ll 
put it thro’ on the “Flat Turret” 
and we’ll make a hard, positive 
guarantee—drawn to cover the 
special case—as to what can be 
saved by handling the same 
work on the “Flat Turret.” 

This guarantee will be with- 
out strings, ’twill be no cun- 
ningly put together agreement 
of ifs, buts or ands, it will 


guarantee the “Flat Turret” 
to do certain things without 
quibble or excuse. 
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The guarantee is based on 
what the “Flat Turret” will 
do in your shop, on your work, 
by your workmen, and under 
your shop conditions, and not 
on what we can do in our shop. 

We'll put the “ Flat Turret” 
into your shop and let you do 
the work yourself. We’ll afford 
you every facility for knowing 
about it before you handle any 
cash towards its purchase. 

If it fails in any particular in 
maintaining the terms of the 
guarantee, hold it subject to 
our order for shipment. 

On the other hand, if it meets 
its requirements fully and satis- 
factorily down to the smallest 
dot, we hope for a check in pay- 
ment for it. 

In accepting this proposition 
you are not becoming liable to 
anything at all—except the 
trouble of proving the machine 
wrong. If you can there'll be 


no waiting, no excuses, no im- 
ploring of you to buy. 

You buy on your own un- 
biased judgment or not at all. 

The whole thing comes into 
your hands for trial and judg- 
ment, backed by a guarantee 
that the machine will accom- 
plish certain ends. If we fall 
down it’s at our own expense. 

We hope to hear from you. 

















Se 


This is the Turret from which the machine gets its name. 
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JONES & LAMSON MACHINE COMPANY, 


SPRINGFIELD, VERMONT. 


AT 
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MANUFACTURED SOLELY BY 


ENGLISH OFFICES 


Jones & Lamson Machine Co., Exchange Buildings, Stephenson’s Place, Birmingham, England. 


Germany, Ho)land, Belgium, Switzerland, Austria-Hungary and Italy M. Koyemann, Charlottenstrasse 112, 


Dusseldorf, Germany. 


France and Spain: Ph. Bonvillain, 6, Rue Blanche, 6. Paris, France. 
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After a 
Half Century 
























CHICAGO AGENT, McDowell, Stocker & Co., 61 So. Canal St. 


WHITCOMB 
PLANERS 


Still maintain the lead among all makes of Planing Machines. Reason 
No. 1—Because of the high class of workmanship employed. No. 2— 
Because disposition of material is such as to give perfect rigidity and strength. 
No. 3—Because of the great attention paid to details. 

Beds are heavy and stiff, tracks are wide and fitted by scraping, gears 
and racks are wide faced, shafting is of large diameter steel, bearings are of 
extra length, headwork is strong and well proportioned to give range and 
handiness. Many other reasons, all of which we will be glad to give you if 


| Whitcomb Mfg. Company, 


Worcester, Mass., U.S.A. 











burg : 
ron, Rickard & McCone, San Francisco 
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Motor Driven Threading Machines 
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AGENTS 


Ce en ons Sit Bignall & Keeler Mfg. Co., 


ing, Maxwell & Moore, Clevel 


Pitts 


and and Pit 
W. Cregar Agency. Philadelphia Har Ed 
wardsville, Ill. 
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Burdict 
Bolt Machinery 


Automatic Threaders, Pointers, 
Nutters and Tappers, 


Also Bolt Headers for Square and Hexagen Heads. 











A full line of Burdict Bolt Machinery 
including the new No. 1 and No. 2 


HOT PRESSED NUT MACHINES. | THREADER, 





Write to eer ASCSM 


Howard Iron Works, 
Buffalo, N.Y. 


- ALSO MANUFACTURERS OF... 


L VATO S High-Grade Passenger and 
Freight Elevators a Specialty. 











We are among the oldest elevator manufacturers in the 
country and are giving special attention to this branch 
of business. If you are looking for first-class work it will 
pay you to correspond with us. 





HEADER. 


-We can ship Belted Worm Gear Machines from Stock... 











Gould «x Bberhardt 


NEWARK, N. J. 
Designers and Builders of High Glass Machine Tools. 


























Eberhardts’ Patent ‘‘Double Triple Quick’’ Stroke Shap- Eberhardts’ Patent Automatic Gear Cutting Ma- 
ers with Patented Extension Base and Support to Table chines. 18 styles and sizes—for all purposes. 
We also make Upright Drill A little higher in price, perhaps, than some others, but Bi aia iy on 

= in "estec senc or ou 
Presses, with automatictap- | there’s a good reason for it—the QUALITY will be ontalon 


ping attachments. 








remembered long afier the price is forgotten. 
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Expanded 


Metal 
LOCKERS 


Are the kind of lock- 
ers needed in your 
shop; they will last 
longer,: prove safer 


than any other lock- 
er made. 

The material used 
in building Ex pand- 
ed Metal Lockers is 
sheet steel. Thisis 
eut and opened into 
3-4 Inch diamond 
shape openings 
without being joint- 
ed or interwoven. 

Meshes, there- 
fore, cannot be 
forced apart like 
woven wire but 
will stand any hu- 
man pressure 
brought to bear. 

They admit plenty 
of light and air, are 
therefore sanitary 
and always dry. 


Our booklet ‘‘About 


Lockers,’’ tells how they 
will pay for themselves. 


Merritt & Co. 


1025 Ridge Ave., 
PHILADELPHIA. 


















Solid Adjustable 
Camers. 


Four Styles and All Sizes 
Carried in Stock.’ 














The blades, which are 


unevenly spaced, are driven 













For into dove-tailed slots, the 
further bottoms of which are in- 


particulars clined planes. By driv- 





regarding ing the blades toward 





the shank the cutting 






our reamers 





we veler vou diameter can be ex- 








to our No. 6 panded to compen- 


Tool Catalog. 


It also con- 



















sate for wear. 
We make spe- 


tains complete de- cial reamers for 


scription and price special require- 


lists of our Stan- ments, and 






dard Gauges, Refer- will be pleas- 









ence Discs, Measur- ed to have 


ing Machines and you submit 





other tools of precision a sketch of 







for originating and main- what you 





taining standard sizes in need. 


the machine shop. 






Don’t forget, write for our 
No. 6 Tool Catalog. 


Special Tools 
Made to Order. 


The John M. Rogers, 
Boat, Gauge and Drill Works, 


Gloucester City, N. J., U.S.A. 





















FOREIGN AGENTS.—Chas. Churchill & Co., London, E. C. 
C. W. Burton, Griffiths & Co., London, E.C. Selig, Sonnenthal 
& Co., London, E. C. V. Lowener Copenhagen, Denmark. 
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Of course, you cannot 
get along without the 
small tools. But isn’t it 
a foolish waste of time 
ind good money to take 
unlimited time with hand 
tools when a few well-directed motions upon one of the suit 
able tools which compose the Oliver Pattern Shop Equip 
ment would do the same work in a fraction of the time and 
do it just as well, or a little better? Mind you, the Oliver 
Wood Trimmer produces a surface so smooth that fine sand- 
paper would scratch it. The Oliver Hand Jointer will plane 
a draft on every straight piece of lumber that passes through 
the patternmaker’s hands because the rear table will tilt 
Just think about that feature. The Oliver Saw Bench will 
save all the time that goes to waste in computing compound 
angles. The table may be set to any bevel as well as the 
gauges. Each independent degree is graduated. Your best 
workman with his best small tools cannot produce better 
work, no matter how much time he takes. With a small 
Oliver Trimmer on the bench of each workman, a large one 
for the general use of every five or six of them, an Oliver 
Saw Bench conveniently placed, and a Hand Jointer of the 
most improved sty'e, your pattern shop costs wil 


take on an entirely different, and an infinitely more 


pleasing complexion. If you own, or are respon 
sible for results in, a pattern shop, you will surely 
. be interested in our free literature on pattern sho; 


economy 


American Machinery Co., 
Pattern Shop Equipments, 
20-22 Mill St., Grand Rapids, Mich. 


Manchester. Eng 4 nwick Freres & ( A 
Paris, Br e Mi Zurich i Le x I 


American Machinist 
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IT’S A TABOR 
Vibrator 


Molding Machine 











That is needed in your 
Foundry to help out 
the profit end. 

No need to balk over 
it. You’ve simply got 
to do high-grade work 
and plenty of it if you 
wish to enter into com- 
petition or last in busi- 
ness. 

No time like to-day 
for improving oppor- 
tunities. 

If you can visit our 
plant and see our ma- 
chines, in operation, 


well and good; if you 











cannot visit us, write 





us, we will tell you all 


about what the Tabor Machines have done and will do. 


b] 


A good suggestion: “Pays to look around before buying.’ 








Ohe Tabor Manufacturing Co. 


18th and Hamilton Streets, Philadelphia. 


Macuinery Trust, Ltd., 189 Fleet St., E. C., London, Eng. Dominion RaviaTor Co., Ltd., Toronto, Ont., Can. 
ScuucHarpt & Scuurre, Berlin, Brussels, Vienna, St. Petersburg. 
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Modern Profilers 


The Beltless Kind. 
Driven by a Drive that Drives. 

















Advantages. 


mane 


Great saving of floor 


space. 


Advantages. 


a 


Solid construction, 
there being no opening 


in rail, rail heads or 
spindles for belts, etc. 


Simplicity of con- 
struction. 


Oil reservoirs formed 
Very sensitive move- in upright and base. 
ment; uninfluenced by 


belts or sliding keys. 


Very highest effi- 
ciency. 


No heating at high 
speeds. 


Independent direc- 
tion of rotation for each 
spindle. 


Endorsed by promi- 
nent manufacturers. 


—S>—=—_ sas 


Built in five sizes. Catalog for the asking. 

















No. 1. Two Spindle Profiler, Wesson Drive. 


Immediate Delivery. 


Che Garvin Machine Co. 


Spring and Varick Streets, New York. 
Philadelphia Store, 51 North 7th St. 


DOMESTIC AGENTS. FOREIGN AGENTS 
Manning, Maxwell & Moore, Chicago, III Textile Mill Supplv Co., C. W. Burton, Griffiths & Co., London, England Montgomery & 
Charlotte, N.C. Brown & Zortman Machinery Co., Pittsburg, Pa. W. P. Co., Paris, France A. Engelman & Co., Brussels, Belgium Deutsche 


Davis Machine Co., Rochester, N. Y. Garvin Maschinen, F. A. G., Berlin, Germany. 
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ANER TOOL 
iE DROP FORCED OF STEEL 


LEFT HAND OFF-SET TOOL. 


Brussels, 
, Canada. 


FOREIGN AGENTS—Chas. Churchill & Co., 





LARGER 
ENLARGED HEAD & SCREW 


INCREASED CAPACITY AND STRENCTH “4 


Patented February 28, 1893, and patent pending. 


DEAR BILL: 


The old man got me an ARMSTRONG 
TOOL HOLDER at last, and say, | have all 
the rest of the boys in the shop skinned. 

Talk about a handy tool! Well, that’s 
what-it-certainly-is; no trouble at all to keep 
it sharp, and the point always stays at the 
right height. 

Say! That steel in the cutters makes 
our old forged tools look like thirty cents. 

Sam Jones got a casting to turn up to- 
day that had a skin on it like chilled glass. 
After it had put all Sam’s pet tools to the 
bad, my little old Armstrong walked through 
it without a squeak and came out smiling. 

Say! What do you think of the Off-Set 
Tool Holders? | found an Off-Set Tool 
Holder Circular packed in the box with my 
tool. It looks good. Do you use any? 


Yours cheerfully, 


Patented March 12, 1895. Patented Nov. 14, 1899. 


It Won’t Pay to FORCE Your Men to Use Forged Tools 





WRITE FOR CATALOG N. 


Mann Giuadaea oe eann 


“IOOL LAS-440 GNVH LHDIYU 
$ 40 G36404 doua 








Patented 
Apr. 18, 1898. 


-_ 
_ 
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gg 
f 
Ko 
1a 
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ARMSTRONG BROS. TOOL CO. 


‘‘The Tool Holder People.”’ CHICAGO, U.S.A. 


Ltd., London, Manchester. Birmingham, Glasgow. Schuchardt & Schutte, Berlin, 


Vienna, St. Petersburg. G. Koeppen & Co., Moscow. C. 8. Christensen, Christiania. Aikenhead Hardware, Ltd., To- 


Williams & Wilson, Montreal, Canada. 


imitations Are Unsatisfactory—Infringements Are Uniawful. 
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ASS 


—=“Lest You 


Forget” 
about that litthke book — which comes free —on case ( 


hardening, annealing and coloring. This little book is 
worth its weight in 24-carat gold to anyone who has 
to do with steel in its heated processes. 


2 
A> 


So 
Sox) 


> 





Z 


Is full of directions and kinks for hardening, an- 
nealing and coloring 





in the best, surest 
and quickest ways. A 
copy ought to be in 
everyone's hands. 
Your copy is ready 
and comes on return 





mail after we receive 
your address. And 
it’s free. No cost to 





you at all. 


The Rogers ri 
& Hubbard Co. lie 


Company 
Middletown, Conn. 












Middletown Connecticut 
Wilh 




















‘‘Brownhoist’’ Steel Plate Trolleys 


Machine Shops, Foun- 
dries, Warehouses and 
Works, from the Atlan- 
tic to the Pacific Coast. 

They are conceded 
to be the easiest run- 
ning and most sub- 
stantially built trolleys 
on the market. 


























Px: Standard sizes kept in stock 
anewneg for prompt shipment. 


Side View of Brown Trolley. End View of Brown Trolley. 


| 











The Brown Hoisting Machinery Company 
WORKS: CLEVELAND, OHIO. 


New York, 26 Cortlandt St. Pittsburg, Frick Bldg. 
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The American Wet Drill Grinder 


With Electric Motor Drive. 


The Latest and Most 


Improved Machine 
On the Market. 


The right machine to buy 
for sharpening all kinds of 
drills, especially the lar- 






ger sizes, 


You Can Grind Fast Without 
Danger of Heating the Drill. 


The water is driven in between the drill and the 
wheel on this machine, and the drill is kept cool. 
There is no guess-work about it ; the water does 
go the right spot. The Water 
Guards are constructed to keep 
the water inside the machine 
where it belongs, and they do it. 

The motor is mounted on the 
base of the column where itis the 
most out of the way and where 
vibration will least affect the 
grinding. It is completely en- 
closed and protected from dirt. 

Catalog explains many other 
excellent features. 


L. S. Heald & Son, %" Barre, Mass., U.S.A. 


Chas. Churchill & Co., Agents, London, Eng. 











You must have air— 


compressed air —in your shop to operate your pneu- 
matic tools and hoists. You can’t afford to be with- 


out it, and besides, we want to sell you one of our 


Imperial Compressors. 








RAND DRILL COMPANY, 


128 Broadway, NEW YORK. 
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NORTON EMERY WHEELS 


FOREIGN AGENCIES: 























ENGLAND: 


























. Buck & Hickman, London, 
Quick Cutting Chas. Churchill & Co., Le mndon, Birmingham, Walker Universal 
pa beni slasgow, Manchester " 
Uniform Quality FRANCE: Fenwick Freres & Co., Paris. Tool and Cutter Grinder 
Sch Rise -y — ~-_ G ee B Emer Wheel Machiner 
eas S - 
Wonderful Durability coke, Seockbolen, St. Petersburg, Ko In. = y y 
Japan: F.W Horne, Yokohama. C d Wh | 
Waterproof orundum Wheels 
Catalog Free India Oil Stones 

















LARGEST PRODUCERS IN THE WORLD 


NORTON PRODUCTS ARE THE STANDARD 














THE BEST WHEELS FOR 
TOOL GRINDING AND 
GENERAL MACHINE SHOP USE— 
SURFACE GRINDING—SAW SHARPENING— 
KNIFE SHARPENING ano WOODWORKING TOOLS— 
GRINDING CASTINGS OF ALL KINDS— 
ALL FORMS OF CYLINDRICAL GRINDING, 
INTERNAL AND EXTERNAL 


NORTON EMERY WHEEL uperds 


For Bench and Floor 
Latest and Best 

















For Machinists’ and 
Wood-Working 
Tools 


Complete Illustrated 
Catalog Free 

















NORTON EMERY WHEEL CO. 


Office and Works at 
WORCESTER, MASS., U.S.A. 


Chicago Store: 25 So. Canali St. “‘Agencies: All over the World” 
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It stands for Goodell and 
for Goodness~—for the best 
that the best of materials 
and methods can produce 
in Hack Saw Blades. The 
Hack Saw Blade with a 


@ 


on it is tempered alli over 
like a file. It’s a fast-cut- 
ting, long-lived blace that 
has become the generally 
recognized standard for 
comparison wherever hack 
saw blades are used. 


Goodell- Pratt Company, 


Greenfield, Mass., U.S.A. 
























The manufacturer owes it to his men, 
and the men owe it to the manufac- 
turer, to insist on using blades marked 


@ 


“Just as good” is only a tribute to their 
suneriority and should be so understood. 
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Make a Note of 


These Facts: 
Gay & Ward Are 


Milling Cutter 


specialists, they make nothing else. 
These Milling Cutters are made by ex- 
perts from beginning to end, by people 
who make nothing else; they are made 
on machines especially devised for the 
work; they are made in an infinite va- 
riety covering just about every milling 
cutter possibility ; they are proper in 
design; the price is always right. 
People use Gay & Ward Cutters be- 
cause they afford financial satisfaction 
both in first cost as well as in quality 
and quantity of the work they will 
handle. 

Gay & Ward have a Catalog which 
illustrates many of these Cutters. 
This Catalog they are pleased to send 
on request. 


Gay & Ward, tse 


Chas. Neat & Co., London, England 
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Both Ends 


of acylinder or pipe flange 
can be drilled in one oper- 
ation with our 


Horizontal 
Suindie Drill 
We build 


Vertical Spindle Drills 


also as shown in above cut; 
they are fitted with auto- 
matic stop and feed, insur- 
ing great ease in operation. 

Accuracy of centers is 
always assured with these 
machines. 

Built in sizes from 4 to 
24 spindles. 


Our 


Universal Joint 


for revolving a shaft out- 
side a_ straight line—is 
strong and simple. 

Send for folders giving 
particulars. 


Baush Machine Tool Co. 


SPRINGFIELD, MASS. 


Agents; Manning. Maxwell & Moore, New York, 
igo, Philadelphia, Boston, Cleveland and Pitts- 

r. Selig, Sonnenthal & Co., London. Chas. 
Churchill, London, Birmingham, Glasgow, Manches- 
ter and Newcastle-on-Tyne. Fenwick Freres & Co., 


Our Universal Joint. 











No. 7. DESK SET. 


The 
Clark 


Automatic 
Telephone 
System. 


An intercommunicat- 
ing system that has passed 
all experimental stages 
and comes to you tried 
and proven to be of real 
value. 


It is for shop communication especially; it avoids 
all troubles usually found in such shop telephone sys- 
tems, and saves much time in the conveyance of 
information to those who are to be informed, in the 


most direct way. 
order. 


A few points of excellence have men- 


It is always ready and always in 








tion here: The Clark avoids all central 


office expense; avoids all complexity of 


wiring, such as is the case with the plug 
system; gives perfect service day or night; 
permits connections being made at the 
will of the party calling; allows any num- 
ber of conversations to be carried on at 
the same time without interfering with 
each other; is durable, and does not 
get out of order easily. 

It will save you its cost in a very short 
time. Its first cost isn’t much and you 
can well afford its use. All particulars 
and testimony of users in our catalog 
No. 7, free. 


The Clark Automatic 
Telephone Switchboard Co., 


15 Custom House Street, 


Providence, R. I., U.S.A. 





No. 27. WALL TELEPHONE. 
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In the matter of buying a lathe of o- to 13-inch swing, 






a careful investigation of the 


“Star” 2 Lathes 


will help you to a decision that will bring no regrets. The ‘‘Star’’ is the 
‘bright particular star’’ of the entire lathe firmament — easily the best ot its 
size and kind that money will buy. We are not blinded to future business — to 
repeat orders — by undue consideration of present profits, and every *‘ Star” 











Lathe that leaves our shops is just as nearly right as correct design, good 
materials and skilled workmanship can make it, in spite of its low price. It is 







useless to pay more than we charge for a lathe of g- to 13-inch swing ; and it ts 






decidedly doubtful economy to pay less. ‘‘ Star’’ Lathes have torged crucible 






steel hollow spindles, phosphor bronze bearings, graduated cross-feed screw, 






improved interchangeable plain and compound rests with graduated base, exclusive gear-driven 









cross and longitudinal feeds. Can furnish with draw-in chuck and collets, gear-cutting, milling 






and taper attachments. ‘‘Star’’ Lathes are suitable for light machine shop and tool roum 






service, model makers, gunsmiths, technical schools, etc 







VEN 6 »? Foot Lathes. 
9” Il’ & 13” Star Power Lathes. 











am Ihe Seneca Falls 


§ =e =—s Manufacturing Co. 


687 Water Street, 
Seneca Falls, N. Y., U.S.A. 










Our free Catalog ‘‘ B”’ 
gives detailed information. 
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Modern Machine Shop Methods 


demand of every machine the highest possible 


ACCURACY, ADAPTABILITY AND AMOUNT OF OUTPUT 


In these most important points, as well as many minor ones, 
we have proved the superiority of 


The GRIDLEY 
AUTOMATIC TURRET LATHE 


MORE ACCURATE, because GREATER OUTPUT, because 
The tools do not overhang. Heavier cuts and coarser feeds can be taken. 
A better design of turning tool can be used. Two or more cuts can be taken at the same time. 
Drills are supported close to the work. It does not take so long to ‘‘set up.”’ 
The design of the machine is such that it is stiffer. Tools of greater efficiency can be used. 
WIDER RANGE OF WORK, because 
It will do work other machines can not do. 
It can be used for work in small quantities. 
The tools are adapted for working tool and nickel steels. 
It will cut fine pitch threads on large diameters. 
taper and irregular shapes can be readily turned. 
There is sufficient room to attach special tools that cannot be used on other machines. 


Ask us about it. . 
Made and Sold only by Windsor Machine Co., Windsor, Vt., U.S. A. 











Motor Driven 
Water Tool Grinder. 


Carries Wheel 20-inch Diam. 


a, | Water Cannot Get Onto Motor. 


Perfect Control of Water. 














= 


eM wi 
yi MOUNT 


Machine Entirely Self-Contained. 











Motor Sets in Bottom of Frame and is 
Covered by Shield Shown. 


NEAT. HANDY. 


We pa a Full we of Ransom Mfg. Co., 


Grinding Machinery. Oshkosh, Wis. 


LTT aL 








/ / / } > 
ie 
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Of almost every description can be made on Cleveland 
Automatic Machines from rods of steel, brass, copper, 
aluminum, cast bars of iron or brass, and odd shaped 
castings, by using magazine. Cleveland Automatic Ma- 
chines are entirely automatic, absolutely accurate and very 
durable. 

One man can operate a number of machines. — Every 
piece turned out means a saving. Our machines soon pay 
for themselves. They do coarse and fine work equally 
well. Investigation may save you many dollars. Submit 
samples of your output and we will give you estimate of its 
cost of production on Cleveland Automatic Machines. 
We believe it will interest you. Write for Catalog. 





Cleveland Automatic 
Machine Company, 


Previously known as The Cleveland Machine Screw Co., 


CLEVELAND, OHIO, U.S.A. 


We also manufacture Automatic Worm Milling and Chucking Machines. 


FOREIGN BRANCHES—Messrs. Chas Churchill & Co., London, Manchester, Birmingham, 
Newcastle on-Tyne and Glasgow Messrs. S hucharit & Schutte, Berun, Vienna, Brussels, 
Cologne, St. Petersburg and sto.kholm. Romain Talbot, Paris 
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FRADE OPEL BRI Ome Hie mow 


There Never Was a Better Way to 
=“? Handle Work About The Shop 


than by using the Franklin Portable Cranes and Hoists, and probably never will be. The 
advantages over all other methods are many. Thro’ their use you are enabled to handle 
work in places inaccessible to traveling cranes or fixed hand cranes. They handle 
loads up to two or three tons very easily, they take the load right up and 
deliver it on the spot—not somewhere in the vicinity, but right on the 
mark. There are many places about your shop where you couldn't 
instal a crane of any kind if you wanted to; your only method 
is to take anywhere from five to ten men and move things 
that way; and every time you do it your good profit 
gets a fat slice taken off. Franklin Portable 
Cranes are handled by one man and the loads 
have easier transfer than you could get 
by forty men. When you are not 
able Crane and Hoist using it you can shove it into 
is forever ready. It a corner out of the way. 
goes anywhere, every- The cost is little, the 
where; it minimizes 


The Franklin Port- 


The construction of 
these Cranes is such as 
to insure the greatest 
strength and durabil- 


service great. You itv. Every part is 
time and labor; it is would do well to carefully made and put 
an investment of much investigate together, and only the 
dividend value, and NOW. very best of materials 


ought to be in your are used. All machines 
. 
The Franklin 


shop now. are roller bushed. 
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IT INAUGURATES A NEW ERA IN COMMERCIAL: GRINDING. 
CAPACITY, 8 FEET BETWEEN CENTERS. I8-INCH SWING. 


FOR TAKING THE FINISH CUT INSTEAD OF THE LATHE. 


IN ADDITION TO THE MANUFACTURE OF GRINDING MACHINERY WE MAKE A SPECIALTY OF 
MACHINE GRINDING AND MACHINE GROUND PARTS. 


t a = 
Norton Grinding Co., ....305%5.0.4.,, Worcester, Mass., U.S. A. 











comes a 


TECHNICAL EDUCATION 


of the Highest Quality to Your Very Door 
Instruction by correspondence in the following subjects Mechanical, Electri- 


cal, Civil, Marine, Locomotive, Stationary and Sanitary Engineering, Navigation, Hydraulics, 
Architecture, Telegraphy, Sheet Metal Work, Mechanical and Perspective Drawing. Also 


forty short Special Courses. 





Instruction under Members of the Faculty 
of the Armour Institute of Technology. 


Textile Course Under Foremost Authorities. 











Young men not having the means to spend four years at college can begin their education in the 
American School of Correspondence, and later complete their courses by actual residence at the Armour 
Institute of Technology, as all work satisfactorily passed by students will be accepted by the Armour Insti- 
tute. An exceptional opportunity to round out practical work with a course under teaehers of recognized 

educational standing, who have at their command the equipment of a great resident technical school for testing 


WE HELP OUR STUDENTS. 


The excellent evening classes of the Armour Institute of Technology offer unu 
dents to combine shop and laboratory practice with correspondence instruction at a no 
courage our students to avail themselves of these opportunities, the s ol makes 


and experimental work. 


them to positions in Chicago 
Technical Reference Library (ten vm includcd 


md a Macovue Of cei) miayv ¢ lf upon 3 Vrs 


AMERICAN SCHOOL OF CORRESPONDENCE 
AT 


ARMOUR INSTITUTE OF TECHNOLOGY, 
CHICACO, ILL. 
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Is the proper method to employ on all reductions of metal. The gain by swaging 
comes in the saving of metal, which is lost in turning, milling or saline processes. 
It keeps the molecular constitution of the metal intact. It solidifies and strengthens 
the material. Swaging in a modern way is best done on the Dayton Swaging 
Machine here shown. In operation the Dayton Machine is a distinct departure from 
usual methods. The swaging is done by dies. These dies, which are adjustable in 
their relation to each other, are carried in a slot in the face of a revolving mandrel, 
and are held between a pair of blocks with rounded ends. Outside of and around 
the mandrel is an annular rack containing loosely a number of steel rollers. The 
revolution of the mandrel causes the dies and blocks with rounded ends to pass 
between successive pairs of opposing rollers, which force the dies together. The man- 
drel is hollow to permit the work to feed thro’. The dies revolve rapidly around the 
work, which is stationary, while the rack containing the rollers revolves very slowly. 


The blows on the work 





—or ‘‘squeezes’’ might 
be a better term—ap- 
proximate from 2,000 
to 6,000 per minute, 
according to the size 
and style of machine. 
The work has an even, 
smooth reduction in this 
way, and, while the re- 
duction is rapid, there 
is time enough for the 
metal to assume its true 
molecular condition. 
We make these ma- 
chines from the smallest 
size for use on bench to 
the largest and most 
powertul floor machines. 


A full treatise on 
Swaging is free. 


EXCELSIOR 
NEEDLE 
COMPANY, 





Torrington, Ct. 


Coventry Swaging Co., Ltd., White Friars 
Lane, Coveatry England, Agents for Great 
Britain. Fenwick Freres & Co.,21 Rue Martel, 
Paris, France, Agents for France, Italy, Bel 
gium, Portugal and Switzerland 
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The Jacobson 
wivel Bottom 


Bench Vise 


Is wholly unlike, and better than any other vise 
of its type. There’s no screw under the bench 
to monkey with and lose time on—no pins in the 
base to wear and work loose, allowing the vise 
to wabble with every stroke of file or hammer. 
You get exactly the adjustment you want, down 
to a hair’s breadth, and lock the vise securely 
by a single turn of the handle; then another turn 





grips the work so tightly as to make it almost a 
part of the vise itself. A blow that’s heavy enough 
to dislodge the work will not budge the vise on the 
post. This is a Vise you need in your everyday 
business. You need it anywhere and everywhere 
that a swivel bottom vise can be used. You need 
it because it fills the bill as no other swivel bottom 
vise will, and saves time and trouble on every job. 
It costs just about the same, but has greater capac 
ity and convenience. The Jacobson 547% * Swivel 
Bottom’’ Vise opens to's”, where an ordinary 6” 
‘swivel bottom” opens only 9”. Other size$ in 
proportion. It’s heavy enough, and strong enough, 
you'll find. Why don’t you try one at our ex- 
pense? We're getting duplicate orders from some 
of the biggest concerns in the country, and some of 


them are using it exclusively 


1 In the Tool Room, 
Jacobson “‘ Universal,” Upright Position. On the Deill Press— 


In fact, wherever the fine work is done, you need 
the Jacobson ‘‘ Universal’’ Swivel Vise, and no 
other will do quite as well. Has the same secure, 
time-saving locking feature and the same capacity; 
but has the additional advantages of a practically 
unlimited range of adjustment—swivels instantly in 
either horizontal or upright position. It’s great for 
drill press use. You make a special post and 
pieces can be drilled in every conceivable position 
Saves a lot on special jigs and fixtures, to say 
nothing about time. People who use the Jacobson 
Vises tell us that they pay for themselves very 
quickly, and that no shop, big or little, that values 
time and modern methods, should be without them. 
You ought to have our printed matter and you 
ought to have it now. A postal will bring it. 





For sale to trade through our nearest distributing agents as follows 


New York: Armstroag. Walls & Co. Pittsburg: Brown & Zortman Machy. 
Co., Baird Machy. Co., Pittsburg Gauge & Supply Co , Somers, Fitler & Tod 
Ce Boston : Cutter, Wood & Stevens Lo Cincinnati: E. A. Kinsey Co 


Jacobson “* Universal,” Side Position. Detroit: Buh! Sons’ Co.,C. C. Wormer Machy. Co. Cleveland: McIntosh 
Huntington Co 


acobson Machine Mfg. Co., Wares, Pa. 
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The Peck 
Automatic 
Drop Lifter 




















a enables you to put very ordinary operators 
| onto your drop press work; ‘tisn’t necessary 
: to have high-priced men doing the work, 
Method of Holding and the difference in wages makes drop press 
Poppet. work worth while. The Peck Automatic 
Phis shows our method of fitting our Drop Lifter goes over any drop press in 
Poppets to Dreps and shows manner in 
which they are held in position, both as place of your present shaft and pulleys, and 
to upward movement and also to keep increases your output. It can’t be jarred to 
them from turning. They hold the die as . *4? 
pieces because it’s separate from the press 


L 


“24 tua@ 


iccurately as a lathe chuck jaw holds its 


aeane itself and isn’t jarred by the impact of the 

drop. It can be operated with the greatest 
safety, and both hands are available for the work; the blow will be more 
uniform and heavier than the same weight of hammer raised by strap over 
friction pulleys. Anyone who can operate a punching or blanking press 
can operate this drop. It’s the real, sensible way to do this kind of work 
and if you feel that a little more profit 
from your drop press work would not 
come amiss we hope you will insti- 
tute an investigation. This isn’t a 


new scheme; it’s no experiment for §? sp / \ oy : 
you totry at your own cost; it’s been A Ae 
tried and has been proven. . iii i tl 
We make these lifters in twelve 
Miner & Peck : 





sizes, with capacities for working 
from 50 lbs. to 5,000 lbs. 

The illustration shows drop used 
for stamping sheet metal, but we 
manufacture them also for forging 
and have a special line which we 
make for spoon makers and other 
silverware manufacturers. 

All details are sent on request and 
we shall be pleased to hear from you. 















































Manufacturing Co., . ea 


PROPRIETORS OF !) 


THE PECK DROP PRESS WORKS, 
419 Chapel Street, 











New Haven, Conn. 
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The 


Safety Drill 
Tap Holder 


for use on upright drills, lathes or any 
















machine with revolving spindle, is simple, 
is devoid of dainty breakable parts, has 
no gears, is light and easily handled. 


Changes of tools may be made while 





spindle is in motion. 

Work is produced very much faster than by other methods and results are always 

accurate. Power is transmitted by friction adjustable to requirements of the work. 
This is a time and labor-saving tool that ought to have a place in your shop 

for your own good financial end. 


A full detailed description is sent on request, and your inquiries are invited. 


The Beaman & Smith Co., 


Providence, 
Z5., U.S.A. 






































RAWHIDE GEARS 


LIGHT, DURABLE, 
GLEAN, ELASTIG, 
STRONG, NOISELESS. 


The “HIGH GRADE” are manufactured by 


Horsburgh & Scott, Cleveland, 0. 
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Jack Makers to the 
Great Wide World, 


makers of every kind of jack in use; 
pushing jacks, lifting jacks and pull- 
ing jacks. Most of them hydraulic, 
but some folks need screw jacks, so 
we have those. 

Can you imagine 257 different 
kinds of Jacks? That’s the number 
of varieties we make, and, being 
headquarters for this line of goods, we 
know a thing or two about the business that you get the 
benefit of without having to pay anything extra for it. 





Our No. r Portable Shaft Straightener, 
For 24-inch Lathe, 


is an adaptation of a jack in a most ingen- 
ious way. It straightens a shaft right 
on the bed of a lathe. Wheels back and 
forth between the V’s and bends up to 34% 
inches easily. It may also be used as a 
portable shop tool and is useful in a hun- 
dred ways. This is described in “Sheet 546.” 

Our ‘Jack Book’’ will give you infor- 

mation about everything in Jacks. 


~~ Watson-Stillman Co., 


202 East 43d Street, 
New York City. 
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Chicago Office: 453 Rookery. 


Selig, Somuenthal & Ce.: 
Loadon. Adolphe Janssens: 
Paris, France; Brussels, Belgiem. 
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This Is Qur 
Universal 
Grinder. 


It is for grinding milling cutters, all shapes; taps, 
reamers, arbors, keys, gauges, holes in cutters or 
other articles, the edges and sides of flat, square, 
hexagon, octagon and other shapes and operations 
kindred thereunto. The work produced is always 
quite right in every way and is handled very 
rapidly. It is a tool that’ll save you many dollars. 


This grinder comes 
all the way through 
expert hands, has had 
clever design, care- 
ful workmansh and 
the use of choice 
materials. It wil! 
handle more work 
and more kinds of 
work, and in a better 
manner than any 
other grinder made 
anywhere by anyone 
It is convenient, is 
always ready, is free 
from fussy details, is durable, is forty and one other 
things that go to make a proper grinder. Its use 


will save you much money, Its first cost, which is 
the whole cost, is less than you might think. We 
shall be pleased to send you all details and hope 


to hear from you 


Greenfield 
Machine Co. 


Greenfield, Mass. 
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KEMPSMITH QUALITY 


means a Milling Machine quality that finds its immediate resuits in the faster production of better work. Some evidences 
of Kempsmith quality are here set forth: The column is generously proportioned, is not made heavy for appearance sake, 
but to serve a useful purpose, that is, to give the Miller strength and rigidity. The columnis strongly ribbed and so ribbed 
as to produce interior shelving for the storage of tools and cutters. Spindle is hollow the full length and is made from 
forged crucible steel, ground its entire length; bearing boxes are of bronze. Overhanging arm has intermediate pendant 
for long arbor support. Outer brace or harness extends from miller base to arm ; note the rigid appearance. Arm may be 
pushed back to clear column face for end milling on unusually large work. The feed device (Sellers’ Friction Disc) will pull 
main belt to a standstill. These are but a very few of the many points of merit. We are pleased to send handsome catalog 
which describes and illustrates fully. You should have this book, should look thro’ it carefully and should investigate, all 
for your own good. : 








(ret 6» ane 
G. co 
He KEMPSMITH M rity 


< pSA 
MILWAUKEE, WIS.U-> 





N18, 


PLAIN Mitirp 





50 X 10 x 22 in. 


Automatic Longitudinal, Transverse and Vertical Feeds. 


THE 


KEMPSMITH 


MANUFACTURING COMPANY 
MILWAUKEE, WIS., U.S.A. 
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keen cutting edge four times 
away with. 
corners or fine points. 


30 days’ trial to any responsible parties; 


Used same as water in hardening. — 


0999990099009 9008 pee: wee 





MANUFACTURER OF 





Mosso’s Monarch Tempering Compound. | 


I manufacture a compound that does away with all trouble in the tool room. 
be hardened to drill any chilled cast iron or self-hardening steel made. 
will stand the blows of a twenty-pound sledge 
as long as the 
Milling cutters will do from three to ten times the work and never crumble on the 
It will not evaporate or deteriorate by age. 
of prominent firms who have used it from four to fifteen years. 


old way. 


no charge if not satisfactory. 


It improves all grades of steel. 


c. A, — —* N. Y. 


engeenneneeeneeenneeenneeenees eenenneennne 


oA. Mosso, 


Ba / - M910 YY 
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A twist drill can 
A thin chipping chisel 
and won’t break, bend or upset; and keep a 
All changes of water checks are done 


I can furnish the names 
I will send 25 gallons for 


_No extra skill required. 


© 6666665 6666666666 EEE EE EE ETE TESTES FETE SEES EEETTESE EEE ETESES 








Lubrication 


FOR ALL CLASSES 
OF ENGINES 


Positive 


THE 





FORCE FEED 
LUBRICATOR 


McClure Patent.) 


Works Equally Well on High 
Speed or Low Speed Engines. 





The Roller Bearing 
Driving Mechanism 


Secures a positive feed at any speed of engine, while the 
regulation is such that any desired quantity of oil can be fed. 


This cup works equally well with either 


Light or Heavy Oils. 


Descriptive circular will be sent on request. 





Penberthy Injector Co., 
348-360 Holden Ave., Detroit, Mich. 
Largest Injector Manufacturers in the World. 





Away Up 4 
There, w= = 


above reproach, beyond 
competition, sky-high in 
public favor is the ‘‘Stay 
There’ (weather and 
fire proof) paint. 





AS EASY AS SPRINKLING A LAWN, 


and but a trifle more expensive, is the 
system of liquid coating or painting of 
the largest or smallest surface with 


Hook’s Pneumatic 
Coating Machine. 


One man operating a Hook’s painting 
or whitewashing machine would keep 
twenty good workmen busy trying to 
follow him, painting with brushes in the 
old-fashioned way. 

Own your own machine and paint every- 
thing in sight with ‘‘Stay There’’ paint 
for what it would cost you to paint the 
smallest structure on the premises. 


F. E. HOOK, Manufacturer, 


30 to 45 HOOK BUILDING, 


SEND FOR 
CATALOG, 
PRICES, 

HUDSON, MICH., U.S.A. ETC. 
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* SET THE FIRST PIECE CAREFULLY + 
+ 
+ 
* . . 
t and you can put in the rest of them without wasting any time in setting. Our = 
+ Universal Jig Vise when once set, is set as long as you want itso. You move the = 
t work on the table instead of moving the table on the drill arm, and every + 
z piece is sure to be drilled exactly right. No need of bolting the work to = 
* either the drill table or the angle plate. Look at the prices and just figure 4 
z in how many hours the ‘‘ Universal’’ will pay for itself. Ps ; + 
z Details will be sent on request, or we’ll send the vise itself if you'll try it. 
+ 
- 
+ 
4 
+ ° * 
+ x ) stint Graham Manvfacturing Company, ¢ 
No. 3 —Jaws 6 in. long, 1% in. deep, will ob 
t open 4% in.; weight, 32 lbs. . Price, $20.00 P : 1 ee: R I U S A ob 
ob No. 4.—Jaws q in. long, 2 in. deep, will rovidence, - de, - ». . RA 
ob open 7 in.; weight, 65 lbs. . . Price, 25.00 ok 
* No. 5 —Jaws 12 in. long. 2% in. deep, will Canadian Makers: The Imperial Vise Co., Galt, Ontario. = 
z open 9% in.; weight, 135 Ibs. . Price, 30.00 European Agents: Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, Eng * 
+ 
FS ageogeteofooteteoteotesteoteofeseotestetestentectesteofocbetoofooestootooesfoofoofesfoofoobertootoobefostoobeofesfosfooesfootoobnfeesbeofetesfenfesbefeodeoesfonfeobedostoefosfoofeostoofoolsofosbestedoofosbedosbooboobooob 











Here’s a Tool Holder You Ought To Know About. 


It takes right hold of the 
tools and grips them witha 





good firm grip that doesn’t 
allow the tool to go down, 
back, or twist around until 
you will it. Just a quarter 22> ee = Pomme 
turn of the handle releases 





the tool without removing HOLDER WITH DIAMOND POINT TOOL IN POSITION. 


the holder. An assortment of over twenty just such tools and fixtures that you use every day comes 
with it—not common tools but tools made from high grade tool steel of the best quality. Any tool 
can be furnished promptly and at a price less than redressing and grinding an old style tool. 


Want full particulars ? 


The “0.K.” Tool Holder Co., Shelton, Conn., U.S.A. 











The No. 2 U. & W. 
Piston Air Drill 


DRILLING, 
REAMING, 
TAPPING, in close quarters. 











Weight, 27 Ibs. 


Capacit y— 
Drilling in steel up 
to 2 inches. 








The Columbus 
Pneumatic Tool Co., 


Office and Works 
Columbus, Ohio, U.S.A. 
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Here’s A Good Grinder 
For Cutters and Reamers. 


It's a good deal cheaper than the high- 
priced “Universals”, but it has many of the 
features that make the “Universals” high 


priced. 








This is a very good tool for qrinding 
Milling Cutters (straight or spiral), Taps, 
Taper Reamers or Lathe Tools, as well as 
for surface qrinding over surfaces 8" x 4’. 


With a special attachment it grinds all 
kinds of involute gear cutters which require 
qrinding on the face and, in fact, you can do 
pretty much everything on this that can be 
done on a “Universal.” 


NES” 
ws 


A Good Many 
Lathes Look Alike. 


and it is in the details and attach- 
ments that you must look for the time- 
saving features. 

This slide rest of ours is one of the 
details that add to the efficiency of our 
lathes. It is made from new and im- 
proved patterns and possesses a lot 
of winning points. All the wearing 
surfaces are carefully fitted by scrap- 
ing. The screws are made of steel and 
protected against dirt and chips. They 
are mounted on a swivel base, which 
permits them to be set at any angle de- 
sired. The adjustable washer is fitted 
with five steps for elevating the tool,a 
very important feature, as the tool may 
always be straight—not tipped up, des- 
troying the angle of cut. 











The Lathes themselves are shown by some 
very life-like pictures in our catalog, which also 


Automatic aV———<— 
Machine Co., Greenfield, Mass., U.S.A. 
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3-INCH ACME BOLT CUTTER WITH LEADSCREW ATTACHMENT. 


Before buying anything you may want in 


BOLT and NUT MACHINES 


See our newly designed line of 


Single, Double, Triple and Quadruple Bolt Cutters, 
Four and Six Spindle Nuttappers, 

Bolt Pointers, Etc. Bolt and Rivet Headers. 
Upsetting and Forging Machines up to 4 in. Capacity. 
Also Automatic Nuttapping Machines with Capacity 

up to | in. 


The Acme Machinery Co., 


Cleveland, Ohio, U.S.A. 


Forr1GN AGeNnTS—Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg. C. W. Burton, Griffiths & 
Co., London, England. Establishment Adolphe Janssens, Paris. 
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isfor accurate gear cutting in the fastest 
way, and for overcoming the short- 
comings of other methods for cutting 
gears. It is no experiment, is nothing 
built in the exploitation of a hobby o1 
notion. Itis of positive practical value 
and a means to a gear making end 
which finds its results in larger dividends 
thro’ better work and more of it. 

The Fellows Gear Shaper, first of all, 
cuts a theoretically correct tooth. Be 
cause the tooth curve of the cutter is 


ground after hardening, the cutter and 


the work produced by it approach closer to absolute perfection than can possibly come thro’ any other 


methods. There is only one cutter for each pitch. 


of the time, space and the bother of taking care of them. 


a day than can be produced in other ways, and they’ll be better gears. 


bility. 
engineer to operate it. 


Cutter travels the length of face of gear and no more. 


rotary cutters. It will plane interna 


gears. 


l 


It is cutting upon several teeth 


at once. The cutter cuts with a shearing 
cut and does not break out the blank at 


end of cut. 

The Fellows Gear Shaper comes t 
you positively guaranteed to certain re- 
sults. 
out quibble or ifs, buts or ands. It is 
drawn to meet specific conditions and 
will fulfill the guarantee to a dot or 
‘twon’t. If it doesn’t, back it comes to 
us and back your cash goes to you with- 
out wail or murmur. 
of the Gear Shaper comes on request. 


The Fellows 
Gear Shaper Co., 


This guarantee guarantees with- 


Springfield, Vt., U.S.A. 


AGENTS—Walter H. Foster, New York 
Hill, Clarke & Co., Boston and Chicago. 8S 
M. York Machinery Co., Cleveland, O. Brown 
& Zortman Machinery Co., Pittsburg, Pa. 

FoREIGN AGENTS—Henry Kelley & Co.., 
Manchester, England. M. Koyemann, Dusse! 
dorf, Germany. Ph. Bonvillain, Paris, France 
White, Chiid & Beney, Vienna, Austria 


) 


An interesting tale 





It is not necessary that the cutter be set absolutely on the center. 


Here is a saving of 75°) in cutters alone, to say nothing 
The Gear Shaper will produce more gears in 


An error in spacing is an 1mpossi 
Does not take a mechanical 


The common, every day workman can produce as good work as the expert. 


There is no 40°%% or 50°, waste as is the case with 
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The 
Fellows 
Gear 
Shaper 
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resist THE L.S. STARRETT CO., “ass. 


The largest plant in the world devoted exclusively 
to the manufacture of Small Tools for Mechanics. 


New York Store: Chicago Store: 
123 Liberty Street. 15 South Canal Street. 
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MECHANICAL | (QCM emer 
Adjustable 
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Tapes 























Steel Rules 











A Representative Group 
Of Starrett Fine Tools— 


Just one or two from each of a few 
leading lines, but not enough to 
convey any adequate idea of our line 
as a whole. You should have a 


4 ; “es 5 
copy of - ey 
wee Combination 
NY 
y : oS] 


Our Catalogue No. 16 ‘‘C,”’ Bevel 


Cross-Test because it will help you to choose 


the best tool for each part of your 

Level and sin : . 
b “ work, which will increase your ef- 
Plum ’ ficiency and, sooner or later, your 








income. May we send you a copy? 


The L. S. Starrett Company 


cree ATHOL, MASS., U.S.A. 


Micrometer Gauge 


Micrometer 


Surface Gauge 




















Combination 
Little Giant peer / Squares 
Jack Screws = 
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Two Cones And A Friction Roller 


THE KNECHT BROTHERS COMPANY, 


That’s the simple, perfect, patented speed changing mechanism in Knecht 
Friction Drill Press. Move friction roller and you get any imaginable speed 
instantly while the machine is in operation. You can use 3% drill, but 
machine is built for drills 9-16 inch and under. Satisfied users all over this 
country and the continent have sent duplicate orders You want a booklet 
ora machine? See our confidence below. 

THIRTY DAYS ON TRIAL FREE. We will send one 13” drill, square 
table, round table, cup center, center point, V block with stem, V block 
with base, stop collar, endless belt all complete. If you decide to keep 
the machine you owe us $75.00, otherwise return the machine. 


C. H. & D. R. R. and Knox St., Cincinnati, O., U.S.A. 











HROUGH the choice of suita- 

ble materials, in connection 

with the greatest possible care 
in construction 


MARIS 
CRANES 


have been highly successful 
under very severe conditions im- 
posed upon them, on account of 
ease of operation—small space 
required for head room—high 
efficiency secured from the use of 
direct spur gearing and because 








THE MARIS CRANE is operated 
by one man from the floor. 


SEND FOR PARTICULARS. 


MARIS BROS. 


PHILADELPHIA. 


AGENTS—Manning, Maxwell & Moore, New York, 
Pittsburg, Chh ago, Cleveland, Boston. 
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The Farwell Miller at Work. 
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We are now cutting these steel worms, as shown 
above, on our planer with the help of the Farwell 
Miller and a little rig made for the purpose. 

We have cut them on a lathe at three times the 
cost of the above method. 

In this way we cut enough worms ina few days to 
last us several months. A special machine to do this 
would cost us $800 and be idle most of the time. 

We use the Miller on many other kinds of work 
and on vertical, horizontal and angular spindle work. 

We build this Miller in three sizes and can fit 
any planer. 

We take care of the table feed, too. 

We shall be glad to send you copy of our catalog 
No. 55, which fully describes this machine. 


The Adams Company, 


Dubuque, lowa, U.S.A. 
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The “Giant” § 


eunduinatabalantn IL 


is a two-to-one tool tually finishes two ordinary keyseats whilk : 








one piece is being fastened for keyseating on other styles 


chines Accurate keyseats, mind you 


And that’s no idle boast, as “Giant 
users will testify. Seven sizes, cov 
ering every keyseating requirement, 
from the smallest and simplest to 
the heaviest and hardest of work, 
and never anything but a perfectly 
true, straight keyway. Our catalog 
“M” and partial list of recent pur 
chasers ought to interest you if you 
do keyseating. 

THIS IS No. 2 “GIANT” KEYSEATER WITH COUNTERSHAFT. 


Mitts @ Merrill, Saginaw, Mich.,U.S.A. 


AGENTS: C. W. Burton, Griffiths & Co., London. Julius G. Neville & Co., Milan, Italy 
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or The Fast Fifteen Years : 


x 


rs 
We've been making Horizontal Cylinder Boring Machines—not the same design all that time . 
but steadily improving high grade tools, until we have something now to boast of. 


ov? 





of course 





oe e®-* LLLP LOL OD OOS OOD OBDOODOS oe eOOe Os aaa tintasitiis 


The details—sizes, weights, capacities, etc , are all in our catalog, of which we will gladly send you a copy. 


<e 
x 


: Meadville Vise Co., Meadville, Pa., U.S. A. 
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That support you see on its under side is there to pre- 
Here’s a Tool Holder That vent chattering and enable the operator to do good 


work without losing time. No tool holder made 
H has such large cutters—every cut counts. 
Saves its Cost 
: In 30 Days. 





af 







Tempering and forging are torever done 
away with and the points of the cutters can 
be quickly and easily ground to any desired 
shape or clearance. Works either right or 
left hand—no side projections. You can 
work in mighty close corners with it. 
Once used you’ll use no other. Cata- 
log describes all its good features; shows 
our other good holders and an Expand- 
ing Mandrel that’s all right. It’s ready 
to mail. 


The Western Mfg. Co., 


It’s the “Champion.” SPRINGFIELD, OHIO. 
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Watch The Leaks! Rogers’ Methods. 


A Small One Will is a finger on the pulse of your business. It enables 
. ‘ you to know in ten minutes just what a piece of work 

Sink a Ship Or costs you and just what you made or lost on it. 

Wreck a Shop. This system is simple and suitable to any busi- 








ness. An office girl can run it and it is not bound 
and bedecked with ‘“‘red tape.”’ It shows exactly on 
what job the time was spent and where your stock of raw material goes. It shows 
whether the waste is due to careless work, faulty tools or a false economy in the pur- 
chasing department. It tells whether you can buy tocls cheaper than you can make 
them and where expert labor is employed on boys’ work. It puts every detail of the 
business before the manager whether he be in the shop twelve hours a day or traveling 
five hundred miles away. It’s a stop to all waste and a means of figuring accurately on 
all work offered. Send roc. for “An Industrial Problem.” 


Rogers’ Universal Cost System, Keene, N. H., U.S.A. 














Iroquois Machine Co. 


MANUFACTURE UNDER PATENTS 


Improved Universal, Plain, Disc, Face, Surface 


GRINDING omen 


Wire Drawing 


Machinery, 4 
Swaging Ss 
Machines, iS 


=m 





Roller Bearings. 


Office 15O Nassau Street, NEW YORK, U.S. 
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A Work-Freducing | 
Money-Making Fool. 
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Special Jurret Lathe. | 


Made in 17, 21, 25 and 31 Inch Swing. 


These Lathes are handled as easily as an Engine Lathe, and will produce ) 
from three to six times as much work. They are quicker to set up, quicker | 
to handle and will place more finished parts on the floor in a day than the | 
cumbersome, unhandy Chucking Lathes. The following are a few of the 
many valuable features: Friction Head, Double Friction Back Gears, giv- 
ing six changes of speed without shifting a belt, which changes can be made 
instantly. With cone pulley eighteen changes are obtained. The turret has 
a double bearing on slide, and is gibbed at right angles to the line of strain, 
something new in lathes of this description. All wear can be taken up in 
the turret and slide. Large sizes are triple geared. Locking pin and ring 
are tool steel, hardened and ground; rack pinion supported on both sides 
of rack; four quick feed changes—these changes can be varied by change 
gears to suit any class of work. Besides this, we have the lead screw for 


accurate chasing and tapping. Send for further particulars. 


She R.K. £eBlond Rachine Yool Go. 


4609-4627 Castern Avenue, Cincinnati, ©. 
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O Bother 
The Gone 
Pulley! 


One step gives too high a 
speed and the next one too 
slow. What’s a poor man 
to do unless he puts in 


The Reeves 
Variable Speed Transmission 








It’s easy enough then to get the exact speed you want, to get it quick and without stopping 
the wheels to do it. The right speed for the work means the right results at the right 
time and “a sight of calkerlation” saved in the operation. The Reeves Transmission is dif- 
ferent from some of the new things, because it’s strong enough to stand the work. The 
great fault of most of these things is that they give out and slip and do all kinds of un- 
comfortable things at inconvenient times, but every detail of this one is built—not “like a 
watch,” but like a good machine tool, and it is a fitting companion to any high-grade tool. 
Send for the catalog and see how suited to your needs this apparatus is. 


EnGuisn AGrenrs—Chas. Churchill & Co., 9 to 15 Leonard Street, Reeves Pulley Company, 


Finsbury, E, C., London, Eng.; Birmingham, 2 to 1o Albert Street; 
Glasgow, 52 Bothwell Street; Manchester, 2 Charlotte Street, Moslet 


Street; Newcastle-on-Tyne, Albion Building, St. James Street. COLUMBUS IND uU Ss A 
+ *9 . . . 





The Belmer Planer. 


The Planer built with extra deep and heavy housings for extra deep and heavy work. 
The Planer that has an unusually heavy table—one that bears the burden without a sign 
of give or strain. The Planer with high cutting speeds and quick return. The Planer 
that has taken heavy planer work, heretofore unprofitable, and made it profitable by rapid 
and accurate handling. The Planer built with two, three or four heads and in sizes, 30” 
and upward. The Planer that took a medal at the Pan-American. The Planer which is 
fully and interestingly described in the Belmer Planer Catalog which we will be pleased to 


send you. 


Belmer Machine Tool Co. 


Cincinnati, Ohio. 
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Are not average planers. They are planers of 
rare merit and have acknowledged reputation as 


being heavy earners of planer dividends. They 
Planers are the result of years of painstaking effort 
intelligently directed. Can furnish in any size 


from 22 inches to 54 inches. And our line of 
Crank Shapers cannot be 
excelled. All details con- 
tained in Catalog F, which 
comes for the asking. 



















The Mark Flather 
Planer Company, —_— 
Nashua, N. H., U.S.A. - 
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< | he i athes are remarkable lathes; remarkable in design, ; 


in the choice of material used, in the workman 
ship going to shape this material into the finished & 


S 
’ 
* 
B u ] lt B tool. Among the features of the New Model Flather 
vas 
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ay 
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are: The displacing of the cone feed by a plain pulley, 

EF so that the simple movement of a lever aftords different 
lather changes of feed; has variation of from 38” to one turn of 
spindle to 500 turns per inch, cutting from 4 to 72 threads pet 

inch ; these lathes are strong, they handle work in that sturdy 

way that brings results—results which carry larger gains and full satisfaction; Flather Lathes 
have a careful distribution of metal to any and all points of vossible strain; they are not clumsy 
in appearance in any way. Flather Lathe merit is of no immediate growth; it is the result of 
years of experience in the building of such tools, backed by intelligence and a determination to 
build well. We make these 
lathes from 13” to 30” 
swing and are pleased to 
have your lathe inquiries 


Flather 
@ Co., 


Nashua, 
N. H., U.S.A. 


SSH! 
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AGENTS—Hill, Clarke & Co., Boston, New 
York and Chicago. Ado!phe Janssens, Paris 
and Brussels. Chas. Churchill & Co., Lon 
don. V. Lowener, Copenhagen. Hans Richter 
Berlin. Landre & Glinderman, Amsterdam 
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Watch Our Improved 


Radial Drills 


This is one of theni now 
ready for the market after a 
thorough trial in our works. 





















- The “One Lever’”’ so well known 
on our machines, which starts, stops, engages 


the back gears and reverses the spindle quickly 
for tapping, has been maintained, but an 
auxiliary lever has been provided for 
to avoid stopping the machine when it is set 
for tapping. This lever can also be used for 
tapping when it is desired (for small tapping) to 
run the tap forward and only at a slightly 
increased speed backward. 
The much appreciated device for prevent- 
ing taps from breaking when they strike the 
36-inch Radial, bottom of the hole or any other obstruction 
is also maintained. 
The number of feed changes have been doubled and the feed can be varied 
by shifting the knob on the feed rod while drilling. 
The spindle is provided with a depth gauge and automatic stop. 
Either of the four levers on the quicK return disengages the feed and operates 
the spindle. All vital parts have been strengthened and many other improvements 
embodied, too numerous to mention. 
We are also prepared to furnish a variable speed countershaft at a 
small additional cost, by which a speed curve, from the slowest to the fastest 
speed, without intersections can be obtained and also a full revolution of the arm 


procured. 








Dreses Machine Tool Co., 
Cincinnati, Ohio, U.S.A. 


AGENTS-—-Manning, Maxwell & Moore, New York, Boston and Chicago; Carey Mchy. & Supply Co., Baltimore; Prentiss T. & S. Co., 
Pittsburg; Wm. C. Johnson & Sons Mechy. Co., St. Louis; Pacific Tool & Supply Co., San Francisco and Hawaiian Islands; Selig, Son 
nenthal & Co., London; C. Schinz, St. Petersburg; E. Sonnenthal, Jr., Berlin; G. Koeppen & Co., Moscow; V. Lowener, Copenhagen and 


Stockholm; Van Rietschoten & Houwens, Rotterdam; Wilh. Sonnesson & Co., Malmo, Sweden; Stussi & Zweifel, Milan Italy. 
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Magnetic Clutches. 
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The use of modern tool steels with high cutting and return speeds, to- 
gether with the rapid acceleration of the table demanded by modern prac- 
tice, have increased to such a degree the wear and tear on the driving belts 
of planers that the introduction of some other form of drive is rapidly ; 
becoming a necessity. 

Our Magnetic Clutch Drives meet all of the requirements for this 
service. We have in successful operation magnetic clutches applied to 
tools varying in size from an eight foot planer to a twenty-four inch shaper. 

If interested, write us your requirements and we will be pleased to 
furnish estimates. 





=> Jhe = 


Electric Controller & Supply Go. 


iaettialad | Central and Siddings, 
Consulting Electrical Engineers 
and Manufacturers. Cleveland, , S.A. 
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For Half As Much 


in tool hardening as it used to. 

Most everybody who does this 
work knows what the proper tem- 
peratures are for different kinds 
of work. and these temperatures 
can be obtained with an absolute 
certainty with the 


STEWART GAS 
BLAST FURNACE 


Not only obtained but maintained hour after hour, 
as long as the job lasts. No more “bad lots” 
which the best men have with the coal or coke 
forge. No more accidents that always occur at 
critical and costly moments, but the hardening 
and annealing of steel put on an absolutely scien- 
tific basis. It’s worth $85.00 to you to have one 
of these, isn't it? Let us send you one on trial. 
You needn't keep it a day if you don't like it, but 
we fancy you will be glad to exchange a check for 
it after you ve tried it once. Why, the cleanliness 
of it alone is worth the price—no coal dust, no 
smoke, nothing but a couple of valves and the 
gas pipe. Think over our offer, but youll lose 
money if you think too long without doing some- 
thing. Get the book at once, anyhow. 


Chicago Flexible Shaft Co. 


124 La Salle Ave., Chicago, U.S.A. 


European Agents: Niles Tool Works Co., London, England Fenwick Freres & Co., Paris 
France ; Agents for France, Italy , Belgium, Spain, Portugal and Switzerland. 











Experience Doesnt Count 
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(ientlemen, There Is Just One 


Trade 


(ienuine “Knife-Handle” Wrench 


And Coes Makes It. 


Like every other good thing, this wrench is imitated, even 
to the actual appropriation of our registered trade-mark ; 
and like most other imitations, those of the Coes ‘* Knife- 
Handle’’ Wrench are gotten out with the single purpose to 
separate people from their money under the impression that 
they’re buying the “‘ real thing.’ They imitate everything 
but the QUALITY; why not that? There isn’t a weak 
spot as big as a pin head in any genuine *‘ Knife-Handle’’ 
Wrench—no ‘‘tinkered’’ jaw castings, no ‘‘faked’’ or 
““ sandwiched’” wood handles, no freak screws or fool 
features of any sort. The Coes ‘‘ Knife-Handle’’ Wrench 
is built and sold on honor, and is no copy. Made of the 
best steel and other materials, and put together under 
tension. Wood handle is securely fastened at BOTH ends, 
and will not split off the first time you hit it. The Coes 
‘** Knife-Handie’’ stands for all that is best in wrench 
making. You should see that you are not imposed upon by 
one of the ‘‘ just as good’”’ kinds that are being sold under 
the same name. We're going after these infringers and 
mean to make it uncomfortably warm for them. Of course, 
the dealers who sell these infringing wrenches are equally 
liable with the manufacturers. Meantime, ask for the 
genuine ‘‘ Knife-Handle’’ and see that the name of Coes is 
there to guarantee its quality. Patent registered since 
April 9, 1895. 


Ask for our Wrench Literature. 


Coes Wrench Company, 


Worcester, Mass. 


NEW YORK AGENTS: 


J. C. McCarty & Co., 10 Warren St. 
J. H. Graham & Co., 113 Chambers St. 





32-4 
$375] 
si 


CU 


a 
es || 
a 
=3->} 
+2} 


ye 


a 
>*/ 
_ 





- 
- 
> 











176 AMERICAN MACHINIST November 6, 1902. 












The Hollow Hexagon Turret Lathe 













...+- SPECIAL FEATURES... 


Automatic Chuck and Roller Feed. Hexagon Turret. Independent 
Adjustable Stops. Supplementary Stops for turret slide. Geared 
feeds—positive—changeable instantly—no feed belts. 


Capacity—2 inches in diameter, 24 inches long. Complete set of 
tools for general work furnished with each machine. 


Let us send you the*‘ HOLLOW HEXAGON TURRET 
LATHE BOOK.” ft tells the whole story. 


Complete line of Screw Machines, Turret Lathes 
and Brass Working Machinery. Catalog? 


The Warner & Swasey Co, 
Cleveland, Ohio, U. S. A, 


EvukOrPEAN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow Schuchardt & Schutte, Ber 
lin, Vienna, Brussels, Stockholm, Cologne and St. Petersburg. Adolphe Janssens, Paris, France. 
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A Word About Milling Machines 


We make Milling Machines, Plain and Universal, with belt-feed and all-gear 


esse 


quick change feed. 


Our machines embody original features, are heavy, accurate and convenient. 





Cone pulleys are of liberal dimensions, which gives you great spindle power so 
essential for fast working. The feed gives you all power the belt on the spindle can 
pull with back gear engaged. Examine the universal dividing head and tail-stock 
and judge for yourself if they are not an improvement. The tail-stock is adjusted 
by means of rack and worm; when once set it cannot fool you as it can when only 
held by friction. The crank to move the worm is directly on the worm shaft, and 
therefore has not the play of those that have gears interposed between them. 

Our new All-Gear Feed Cut is in the hands of the engraver and in a short 
time we will have a new catalog out, which we will be pleased to send on app!ication. 

We also make a Universal Cutter and Tool Grinder which is a model of its 


kind. Send us your inquiries. 


AGENtTsS—Fairbanks Co., New York, Buffalo. Girard 
Machine & Tou! Co., Phil adelphia. J. H. Dawson Machinery S 
Co vs hicago. Smith- journey £0. Ri hmo ae Va. toed Beard and Elam ts., 
ton achinery & Supply Co rovidence, I National 
Supply Co , Toledo Milw:z aukee Rice Machinery Co., Mil- CINCINNATI, OHIO. 


waukee. Bailey-Lebby Co., Charleston, S. C. 
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It Would De You a — r Goad Te fio A Aron 


and visit some of the best managed machine 
shops just to see how extensively the Greenerd 
Arbor Press is used. 

Ask the workmen how they like them. Ask 
the superintendent the same question. Possibly 
they will all give different reasons why they 
like the Greenerd Arbor Press. 

One man will tell you that things were so 
crowded in the shop that there was not room for 
the ordinary pounding block, and he put in a 
Greenerd Arbor Press to save shop-room. 
Another man will tell you that it is a great sav- 
ing of time. Still another will say that when 
the Greenerd Arbor Press is used he is sure 
that the centers of the arbors will be kept clean, 
which is not the case when using a babbitt mall, 
or a piece of soft metal to protect the arbor. 
Someone else will tell you that it saves the fin- 
ished work. The workmen will tell you that it 
is easier to press an arbor in with a Greenerd Arbor Press than it is to drive it with a hammer. 





No. 3 Press on Lathe. 





The reasons these men will give are good and sufficient, and if you will go far enough you 
will return to your own shop ready to send us an order for one of these presses on trial. 


EDWIN E. BARTLETT, 362 Atlantic Avenue, Boston, U. S. A. 
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No Need of Sho in If you want good machine tools, want to see them 
pp g before ordering and want to see them running by 
Or Running ’Round 





electricity, we can give you anything you want. 
Our warerooms contain the goods of about a score 
of the leading manufacturers whose factories are 
scattered over a few thousand miles of railroads. 
Instead of spending two or three weeks visiting 
these places you can do just as well in a few hours 
with us. Prices are the same as though you bought 
direct. Deliveries are as prompt and often more 
so, and every facility is afforded for comparing 
different makes and getting what you want. Here 
are some of the companies we represent in this 





territory : 


The Bullard Machire Tool Co., 
The Cincinnati Milling Machine Co.., 
The Lodge & Shipley Machine Tool Co 
The Bickford frill & Tool Co., 
The Cincinnati Planer ( o., 
The Cincinnati Machine Tool Co,, 
The Binsse Machine Co., 
The Landis Tool Co 5 
Messrs, Gould & Eberhardt, 
Baker Brothers 
Jas. Clark, Jr., & Co., 
The L. W. Pond Mach. Co., 
The Ferracute Machine Co., 
The Whitney Manufacturing Co , 
The American Engineering Works, 
The National Machinery Co. 
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We are just moving into these new warerooms 
of ours. They are very commodious and among 


the finest. They are on the ground floor for a novelty and just a block from the Union Station. You can run 


around between trains if necessary. Come and see us or write us a letter about it. 


Marshall & Huschart Machinery Co., 


24-26 Lake Street, 
Cleveland, Ohio. 











If You Have any Trouble 
In Coupling Shafts 


you’re not coupling 
them in the right way. 
There’s a Patent 
Compression Coup- 


It Doesn’t Take Long 
For a Cross Oil Filter 
To Prove Its Worth. 





Here’s more evidence 
from a firm who pinned 
their faith to the Cross 
and the pin is still there. 
Read their letter : 


CLEVELAND, OHIO, U.S.A 
Sept. roth, 1902 
The Burt Mfg. Company, 
Akron, Ohio. 


Gentlemen—In reference to yours of 
8th inst, heg to advise you that the 
Oil Filter which you furnished us has 
been in operation for several months 
Its oy eration is perfectly satisfactory. 
We waste no oil except that which is 
unavoidably lost by spiashing 


Yours truly, 
A. C. EASTWOOD, Chief Elect. 


THE WELLMAN -SEAVER-MORGAN 
ENGINEBRING Cu. 


We continue our offer to send a Cross Oil Filter 
on 30 days’ trial, free of expense to the user. 
We don't know of any better way of showing our 
faith in our Filter and proving our claims for it 
A trial is all we ask. and if the Cross doesn't cut your cil 
bills squarely in the middle, send it back at our expense 


Twelve sizes are sh: wn in our free catalog. and you can 
try any one ofthe twelve. Write for catalog. 


The Burt Manufacturing Co., 
25s Main St., AKRON, O., U.S.A. 
Largest Manufacturers of Oil Filters in the World... 


A complete stock of our Filters is carried by Shelby & Co., London, 
E. C., Sole Agents for Great Brita n. 











ling stamped “Shaw’s” 
that couples — shafts 
without even the 
bother of centering 
them. Sometimes 
Shafts vary a little in 
diameter, but with 
this coupling that 
doesn’t matter at all. 


profitably by using 


you can’t go wrong. 








ae A —— 
“*Hercules’’ Coupling. 














Single Compress.on tlange Coupling. 





If a shaft gets out of alignment it shows at once. The 
time which you would ordinarily spend in cutting down 
shafts and key-seating them you can now spend more 


Shaw’s Patent Compression 
Clutch Shell Coupling 


There’s only one way to assemble a Shaw Coupling—so 
f Y mn Four Styles ; Single and Double 
Flange, ‘‘Hercules’’ and ‘‘Ajax.’” There’s some good food 


for thought in our circular. 
For sale by the leading 
dealers everywhere. 


Patterson, 


Gottfried 


& Hunter, Lta., 
146-150 Centre St., New York. 
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You Can't Go Wrong 


AURORA TOOL WORKS, AU 


in buying an Aurora Drill—that’s sure. No 
upright drill, size for size, will do more or 
better work than an Aurora, and there’s a lot 
of pretty good drills that are not to be com- 
pared with it on a basis of results. We 
make these ‘‘ Aurora Uprights”’ 1n all sizes 
from 12 to 50 inch swing, and fit them with 
every drill device that develops profits—put 
on motors if you want them. We’d like to send 
you our Catalog No. 7, showing our entire line, 
and the names of some good people who 
have been using them long enough to know 
all about them. We build a mighty good 
Plain Miller, too—two sizes. Yes, and Boiler 
Drills. 








*. 











RORA, IN 


DIA 


NA. 








Why Use Rigid Couplings 


For connecting motors 
direct to shafts of dif- 
ferent machines? 
This Insulated Flex- 
ible Coupling of Cres- 
son’s overcomes every 
difficulty heretofore 
experienced by elec- 
tricians in couplings 
of the rigid style. 


Se Bie i Ne Be Be Be Bt, Be Ne Be i i Me te ie Bi Be Be Be he Bs he Ae Be Be ae 
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shows better material. 
In finish no room is 
left for criticism. We 
shall be pleased to fur- 
nish any information 
or quote prices. In in- 
quiring state details as 
to horse power, speed, 
diameter of motor and 
machine shafts, also 






It is New 
and Good. 


Go Into the shop and havea 
Man center a piece three feet 
long, and see how much over 
one minute you are losing 
every time a piece is centered, 
and save money by ordering 
one of our Centering Machines 
Takes in from \% to 4 inches 
By clamping in Vise a Disc with 
Stem, it makes a serviceable 
traverse drill. or a drilling knee 
can be furnished at small ex 
pense. Extra fine counters for 
sale also. 


PHOENIX MPG. CO. 
32 Union Place, 
Martford, Cona. 











general conditions un- 
der which machine 
is operated. Our oy 
ought to prove of mu- 
tual advantage. 


It 
has been thoroughl 
tested up to 2000 P. 
and has given every 
satisfaction. 

No coupling made 


GEORGE V. CRESSON COMPANY, 


Main Office and Works: 
Allegheny Ave., West of 17th St., Philadelphia, Pa. 





PATENTED 


141 Liberty Street, New York. 
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Bowen 


Oil Cups 


are for all kinds of 
oil cup service. They 
are all good and all 
shown in book. 


Canal Street, Agents for Great Britain, Germany and France— 


Bowen Mfg. Co., fees, GR. ic ee eo. 


Switzerland Agent— J. Lambercier, Geneva. 
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BOWEN BOWEN 
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Extra Heavy Rough Brass Unions 


And BRASS CASTINGS For All Purposes. 


Phosphor Bronze for Machine Box Bearings, Etc. 
Special Finished Brass Work to Order. 


NOLTE BRASS CO., seaingrtib o. 
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Next to the Forge 


is the spot for this All-Metal Rack 
It’s a blacksmith’s helper that all but 
hands you the tools you need when 
you need them. No hunting for lost 
tools, losing time and money. When 
through using your fullers, flatters, 
tongs, etc., hang ’em on the rod 
around the edge. Put your small 
tools, etc., on the upper tray—your 
work on the under one. Drawer goes 
with it when wanted, for keeping small 
tools locked up. Built with two or 
three trays and with ball-bearing cast- 
ers or feet as desired. Our free Tool 
Rack Book tells all about it. 


And Here’s Another 





rack for the other side of the forge. 
It's our Pan Top Rack for holding 
work hot from the forge and small 
parts. No matter how hot—heat can't 
hurt it. Why not keep your smith 
shop tidy? Regular size 36” high 
(easily varied) with trays 22 x 28 or 
26 x 34, 4% and 6 inches deep respect- 
ively. $9 25 for small size—$15 for 
large. Small size with casters, 75 cts. 
extra—large size, $1.00 extra 


Write for Book. 


New Britain Machine Co., 
New Britain, Conn. 
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"E BENDER. 


Both the Eye Bender and the Ang 


hese tools are easy and rapid in thei 
venient to the oper..tor. 


If you are in doubt @s*e w! 


will tell you definitely what we can do tor 


Wallace Supply 





of eye, all vou need to do is to remove the pin around which the stock is formed, and insert pin cf the size required. 
suit the different thicknesses of material and also a movable stop block and gauge 


E e Bender For bending all kinds of eyes, 
y ¢ hooks, etc., from heated stock. 
You certainly have some of these forms to bend occasion- 
ally, and if so you can save the cost of a bending tool ona 
few small jobs. It’s what you save that makes you rich. 





An gle Bender Clean, square corners re- 

*® sult from the use of this 
machine. Many light jobs can be bent cold. Its money- 
saving ability is especially evident in the ease and rapidity with which it can be set to take 
different sizes of stock and to bend angles of different degrees. 


ANGLE BENDER, 


Full Directions Accompany Each Machine. 


le Bender are so arranged that they can be easily and quickly adjusted to suit the various sizes of stock. To change the size 
i The Angle Bender has removable die blocks to 


r operation. Any biacksmith or helper can operate them. 


Both the Angle Bender and Eye Bender are secured removably to brackets which may be fastened to an anvil, forge frame, or any other location in the shop con- 


ich of the diffcrent patterns of these tools is most suited to your needs, or if you have work which you think will require 


special machines or parts, send us drawings, blue prints, sketches or samples of the work you have to bend, with dimensions, and we 


neet your requiiements. 


Write for our catalog descriptive of these ant other money-saving specialties. 


Company, 618 Garden City Block, Chicago, III. 








**Gincinnat 





EIGHTEEN-INCH SINGLE HEAD TRAVERSE SHAPER. 


16, 18, 20, 24 


. Traverse Shapers, and 36 Inch, 


are the latest and highest 
development of this type 
of machine tool.. They 
are rigid, accurate and 
powerful, and, stroke for 
stroke, are the heaviest 
by the scale. All feeds 
are operated from the 
head, or saddle, where 
most convenient to the 
workman. 


The Cincinnati Shaper Co., 


Cincinnati, Ohio, U.S.A. 














Does The Floor Around Your Grinder 
Look Like a Mud Puddle 7? 


Is your grinder a breeder of wet feet and rheumatism? You can cut 
that out forever any time you’re ready to put ina ‘‘ Safety’’ Grinder. 
That bowl you see keeps the water inside the machine and prevents. 
slopping. The simple lifting of a lever supplies all the water you 
need and applies it to the wheel. When necessary to draw water off 
you can do so through an outlet hole in back. The Grinder is just 
heavy enough to put vibration out of business. It has large spindles 
and long bearings, self-oiling and dust-proof. Wheel is always con- 
venient, whether you stand in front or at side of machine. The hood 
has an opening in back—you can throw it up when you have any long 
boring bars or long handle cold chisels to grind. It’s a mighty handy, 
well-made Grinder throughout and we’d like to send you the Catalog 
that gives every detail. 


The Safety Emery Wheel Company, 


SPAINGFIELD, OHIO. 


Represented by Pfeil & Co., London De Fries & Co , Act.-Ges., Berlin, Dusseldorf. 
V. Lowener, Copenhagen, Stockholm. Adler & Ejisenschitz, Milan 


Adolphe Janssens, Paris, Brussels. 

















The Slopless 
Grinder, other- 
wise known as 
the ‘‘ Safety.” 
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ENGINE LATHES. 


22 and 32 in. swing 





These lathes are strong, well built tools, adapted to do the best work in the 


least possible time. 
in design and mechanical movements, 


Our aim has been to have them simple 
and ready for 


thus insuring long life, accuracy and a habit of always being in order 
business. 

They are not the cheapest tool in the sense of first cost, but if quality is any 
consideration we are in a position to give large measure for the dollars you invest 
in our tools. 

The above cut represents our 18 in. x 8 ft. Lathe As now built, however, it 
has cabinet legs, set-over tailstock and covers for the gears on headstock 

We also build Geared Shapers, 15, 22, 26, 30, 34 and 48 in. stroke. 
Gear Crank Shapers, 16 and 18 in 

Shall be glad to send catalog to intending purchasers. 


GEO. D. WALCOTT & SON, JACKSON, MICH., U.S.A. 


_ Our Tools can be seen at the establishments of Buck & Hickman, London, England; Fenwick Freres & Co., 
Paris, France; McDowell, Stocker & Cuo., Chicago, 11] ; Montgomery & Co., 105 Fulton Street, New York City; 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 


Elliptical 








THE PAXSON-WARREN 


SAND BLAST SYSTEM 


PATENTED. 


Cleaning Castings, i 
FOR kemoving Paint and Scale from Metals, 
Frosting Metals, etc. 








Operated by compressed air ata 
pressure varying from 10 to 30 lbs. 
The Exhaust System used in connec- 
tion with this device drawsthedust 
from operating room tothe washer 
where it passes through aspray of 
water and settles to bottom of wash- 
er as mud. 





CORRESPONDENCE SOLICITED. 





Equipment are made by us. 





ASK FOR CATALOG No. Ii A. 


J. W. PAXSON CO. 


PHILADELPHIA, PA., U.S.A. 

















Did You Ever 
Wear a 
Vici Kid Shoe @ 








know 





that 
this light kid, tanned 
by the VICI process 
than the 


It SO, vou 






is stronger 






heavy calf skin tanned 
by the old 





fashioned 







processes. At the 
same time it is water 
prool and _s stretches 





Now, in mak 





less. 





Vici 
Leather 

Hydraulic 
Packings 


We 


heaviest 












start with the 






procurable 






steer hide and by ap- 
plying the VICI pro- 


tannage we 






cess ol 






produce a leather 





times 





many stronger! 





than can be produced 





by any other process. 






Then by superior ma 
this 





chinery leather 






is made into the va 






. , 
rious shapes an'‘d 







Sizes. All this is in 
a neat little booklet, 
which can be yours 






for the asking. 


eo 
E.F.Houghton&Co. 


244 West Somerset Street, 
PHILADELPHIA. 








174 Lake Street, 
CHICAGO. 












whe 
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Universal 


Hack Saw Blades. 





HEN you buy Hack 
Saw Blades why not 
get Hack Saw Blades of qual- 
ty, blades that will be ser- 
viceable, long lived and sat- 
isfaction-giving in every way? 
In short, why not buy the 
‘*Universal?’’ These blades 
are as blades ought to be, 
tempered all the way thro’, 
and are both hard and tough 
atonce. Those who use them 
once come back for more. 
Shall we hear from you? 





West Haven Mfg. Co., 


NEW HAVEN, CONN, 
The Fairbanks Co., 78-80 City Road, London, F. C. 











very Shop 
Needs This 


portable hydraulic press. It can 
be wheeled to its work and it is 
suited to a wide variety of uses, 
such as removing pins from crank 
discs, shafting from sheaves and 
similar work. It is built in differ- 
ent sizes and for different pres- 
sures; principally for 60 to 100 
tons. 

At the price we charge, it 
easily pays for itself in short 
order. Circular No, 21 is descrip- 
tive and free. 


CHAS. F. ELMES _ Estab. 1863 


ENGINEERING WORKS 
250-258 Fulton St., Chicago, IIl., U.S.A. 











We Say 


That the Star Saw represents more value in proportion to its cost than 
any other tool offered to the public. 

This statement may sound a little rash to any one not familiar with 
the merits of the Star Saw, but the millions of mechanics who are now 
using them will, we think, substantiate our claim. 

Used judiciously, a single blade costing from 5 to 8c. (according to 
length), will cut off a bar of one inch round iron or steel several 
hundred times. 

Prominent dealers in all countries recommend and sell Saws. 
Every genuine blade is stamped with a ~*~ 


Gas Pals Gonpay, 2s TE 














Roller Bearings 


For Traveling Cranes, Shafting, Sheaves, Engines, Slashers, 
Calender Rolls, Rolling Mills, and all places where a saving 
in power and durability are desired. 


4 PERFECT BEARING, FULLY GUARANTEED. 


American Roller Bearing Co. j 











40 Binford St., Boston, Mass. 

















Converts a Milling Machine 
Into a Vertical Shaper— 


and it’s all done in a few minutes. 
No matter what kind or style of 
milling machine it’s applied to. 
It’s simple, practical and does 
perfect work. If you do die or 
slotted work you need it in your 
shop. It will save you much val- 





uable time. We shall be pleased 


Full details on | ¢ send you this ma- 
request. chine on 30 days’ trial. 


ROCHESTER DIE SHAPER COMPANY, 


ROCHESTER, N. Y., U.S.A. 


Cincianati Milling Machine Co., Cincinnati, 0. 





























East India Silver Lead or Ceylon Plumbago 


9 GRADES FOR 9 KINDS OF WORK. 


Stove Plate, Agricultural, Light Grey, General, 
Heavy Machinery, Piano Pilate, Brass, Lubri- 
cating and Stove Polish. 





Designate in your inquiry kind wanted, 
price and trial sample sent free at once. 


EVERYTHING FOR THE FOUNDRY. 


The J. D. Smith Foundry Supply Co. 


CLEVELAND, OHIO. 
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P. Blaisdell & Co., 


Manufacturers of 


Machinists 
Tools, 


Worcester, Mass., U.S. A. 





Agents--London, C. W. Burton, Griffiths 
& Co. France and Australia, H. W. Peabedy 


SEND FOR. CATALOG. & Co. 


Ohe Lucas 
Power Forcing Press 

















is an indispensable tool for 
forcing mandrels, bushings, 
etc., and for bending, form- 
ing, broaching, and work 
of similar character. It is 
rapid, powerful and conven- 
ient. Cut shows 24” size 
which takes work 25” diam- 
eter by 33” high and gives 
pressures up to 25 tons 
measured by gage. 





Made by , 
Lucas Machine 
Tool Co., Cleveland, 























Ohio. 
, MAKE YOUR OWN BENDS. — 
| 
h It’s easy enough with the right tool, whichis our Angle | 
Render. You'll be surprised to see bow many different 
kinds of Bends it will make. Our No 2 to+l bends flat stock upto 4 
inches wide by %-inch thick. 
Bend: #% by 1%-inch stock, 
aD — > and under, edgewise. Bends 
‘a a eaimeeneeemmeateanal , angle iron if a triangular piece 





of stock is cut from the upper 
—— Patented. wing. Bends just aboutevery- 

thing that’s bendable. It's 
thoroughly well made and so simple that any blacksmith or helper can 
use it. We are the only firm in the U. S. making a specialty of Hand 
Bending Tools, but in spite of that this machine is only $30. 


ESTEP & DOLAN, iiiinois. neice» { 
FOREIGN AGENTS—Chas Churchill & Co, Ltd., London, Y 


Birmingham, Glasgue, Mamchester, amd Newcastle-on-Tyne 
Henry W. Peahbo“y & Co, all foreign perts excent alove 






























«= |compound rest and counter complete, 
for $110.00. 


Improved Four Spindle Adjustable Drill. 


|Special Machinery and Model Makers. 
; FENN-SADLER MACHINE CoO., 


7 3 _|Pom No. 1 BENCH LATHE with rest 





HARTFORD, CONN 


HAPERS “"s=zse== 

















The Accuracy of 
His Small Tools 


marks a good workman. Some 
men like to make precision tools 
themselves, and home-made 
rules and calipers have been the 
ruin of more than one good man. 

If you want truthful tools 
come tous. If you buy a pair 
of calipers from us you can be 
sure that they won't be of the 
“‘quveak-kneed’’ variety. When 
you set them they won't slip, 
and you Will find your dimen- 
sions are always right. 

Don’t you think a dollar or 
two spent in this direction axll 
pay you ? 

Ask for Catalog No. 3. 


Massachusetts 


Tool Company, 
Greenfield, Mass., U.S.A. 
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We Are 
Expert 


Builders of 


Testing Machines 


from 200 to 500,000 Ibs. capacity. 


,on 





We can furnish machines 
to make physical test 
on any kind of material 
in any form. If the Stan- 
dard machine we build 
will not do the work we 
will design and build a 
special machine for the 
purpose. Our machines 
have no loose parts to 
yield; all mechanism is 
readily accessible. 





2 


Falkenau - Sinclair 
Machine Co., 


109 N. 22d St., Philadelphia. 














POWER 
CIRCULAR 
SAW 


Small, compact and ac- 
curate, with boring tables, 
also 24-inch Power Band 
Saw. Circular Saws and 
Band Saws torun by foot 
Send for List. 


power. / 

J. M. = Alp | 
MARSTON SZ j 
& CO. | 


230 Ruggles St., BOSTON, MASS. 


Diamond Tools 


FOR 


DRESSING, TURNING & 








Si APIN (i EMERY for 
WHEELS 23, Now 
Mechanical Descriptive 
Purposes. ~~ Catalog 


4 







and Price List. 


THOS. L. DICKINSON, 


45 Vesey Street, NEW YORK. 


EARSON HASA 
ROPOSITION 


For you—a Screw Machine proposition 
thatought to be highly interesting to 
anybody who is doing screw machine 
work for the money that’s in it, and, at 
the same time, wants to do good work. 
Pearson makes ’em in eight sizes, and 
every one of them is the best of its size. 
Ask him about the proposition. 








The Pearson Machine Co., 
37 W. Randolph St., Chicago, Ilb., U.S.A. 

















We are the manufacturers 
and patentees of the 
original 


No.4. 


DIAMOND DOWEL PINS 


For Pattern Makers’ Use. 





Send for prices to 


DIAMOND CLAMP & FLASK CO., Richmond, Ind., U.S.A. 


Manufacturers of Pattern Shop Supplies. 








Something new, just what the little shop is looking for. 



















DAVENPORT & MtCULLOUGH MFG. CO. 


~ Te + tll este: 


i2 PITCH. 


An Involuted Gear Planer Tool 


Gearing properiy cut 





To Cut Gearing with on a Planer or Shaper. 
with one of these tools is guaranteed to be interchangeable with those 
cut by the Brown & Sharpe involuted cutter 

Leading Hardware Dealers, we have a very promising proposition 
First come, first 


to offer you. Better Jet us hear from you at once. 


served. Write for particulars and prices. 


The Davenport & McCullough Mfg. Co., 
BLISSFIELD, MICH. 




















When Pipes Play Out 


and have to be cut off or replacedina hurry, our Hand Pipe Threading 
and Cutting Machine is a mighty handy and profitable tool to have 
around It is portable, it has our Standard Adjustable Quick Openin 
and Closing Lie Head, and our Improved Cutting-Off Knife It wil 
cut and thread pipe better and quicker and easier than any other hand 
machine, and will make quickerchanges from one size of pipe to another. 
Four sizes: No. 5,1in_to4gin. pipe; No.6,1in.to6in. pipe; No.9, 
24 in. to 8in, pipe; No.11,4in.to1izin. pipe. Catalog No.5 tells 
all about them. 


THE MERRELL MFG. CO., 
100 Curtis St., TOLEDO, OHIO. 


European Office—The Fairbanks Co., 78-80 City Road, E. C., Londoa. 


Shepard Sells Satisfaction Every Time 


Lathes, for power, 9” to 30” swing. He Sells 


Shapers, for power, 12” to 24” swing. A Tool. 
Drills, for power, 10% to 40” swing. Chucks, Dogs, Emery 6 

. meeis, tc. . © «© « « 
Planers, for power, 16” to 24” swing. is 


Shepard Lathe Company, Cincinnati, Ohio, U.S.A. 





Also Foot Power Lathes, 
Hand Power Shapers, 
Machinists’ Supplies, 


No. 12 
ree. 








WOODMAN’S 
Speed Indicators 


for ascertaining correct speed 
of Dynamos, Steam Engines, 
Shafting, Floor Machines, Etc. Sup 
plied with Split Caps and Plain Caps, 








MANUFACTURERS AND PROPRIETORS OF 


Critchley’s Patent Expanding Reamer, | #- <atslox Band prices on request 


R. WOODMAN MFG. & SUPPLY COMPANY, 
BOSTON, MASS., U. S. A. 


REPAIR PARTS (N STOCK. 
G. B. CHADWICK & CO., Portsmouth, WN. H. 
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CheLUNAENHEIMER Handy Gate 





and Lever Throttle VALVES 






Are Unequaled in Places where Reliable 
QUICK «ACTING Valves are Required. 
















exceeding 75 Ibs. 


brass mounted; 
all Iron. 


by dealers. 










The ‘‘Handy,’’ for pressures not 
is made in sizes 
ranging from % inch to4 inch in [i 
Brass; 2 inch to 8 inch in Iron, 
1 inch to 8 inch in | 
The Lever Throttle V alve, 
for er Ibs. pressure, 
Brass, 3% to 2% inch; 
brass mounted, 2% to Ginch. These J 
valves are made only in Screw | 
Ends. Simple, practical, low priced. 
Specify Lunkenheimer make and 
get the original and best. Supplied 
Write for catalogue. 


THE LUNKENHEIMER CO., Sole Makers and Patentees, 
BRANCHES : 26 Cortlandt St., New York; 35 Great aad St., London. 










is made in | 
Iron Body, 













CINCINNATI, OHIO, U. S. A, 

















HIGHEST AWARD 


JENKINS BROTHERS’ VALVES. 


Perfectly tight under all pressures of steam, oils or acids. 
give satisfaction under the worst conditions. 


RECEIVEO THE GOLD MEDAL AT THE P4N-AMER- 


Warranted to 


ICAN EXPOSITION. 








Insist on having the genuine stamped with Trade Mark. 
JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago. 


62 Watling St., Queen Victoria St., London, E. C 





CRANE 


COPPER OR COMPOSITION DISC 


VALVES 


The valves are the same with the exceptions of 


discs and holders. 


Made in patterns for 100 Ibs. and 


250 ibs. steam pressure. 
We thoroughly recommend the extra heavy vaive 
for extreme high pressure work where perfect reliabil- 
ity is required. Specify them. 


WRITE FOR POCKET CATALOGUE, 


60 E€. BRASS. 
NEW YORK 
PHILADELPHIA 
CINCINNATI 
KANSAS CITY 
S10Ux CITY 
©uLUTH 
OMAHA 





CRANE CO. 


CHICAGO 
ESTABLISHED 1855 


ST. PAUL 

ST. Lou's 
SEATTLE 
MINNEAPOLIS 
LOS ANGELES 
SAN FRANC SCO 
SALT LAKE CiTy 
PORTLAND, ORE. 





COMBINED SEPARATOR 


AND FILTER. 
Sent on 30 days’ trial. Write 
for prices. 
Springfield Separator Ce., 


Manchester, N. H. 











Sweet's 
Measuring Machine 
The only Micrometer 
that will not lose its ac- 
curacy by wear. 
Satisfaction Guaranteed. 


Syracuse Twist 
<r. Drill Co., 
— Syracuse, N.Y. 








TWO 
YOU 
Ask for ‘‘ Brook "’ TWO 


very 





200 or 250 Ibs. 
Foundry Machinery, 


Bull Ladles like this 
would be useful in 

would be surprised at the 
low 


your foundry. 


we could make for 


prices 
like this delivered in your clty 
capacity each. 


Detroit, Mich. 





Byram & Company, Inc., 





Neva Scotia 


GRINDSTONES. 





and English 
All Sizes and 
Grits and for all 
kinds of grinding. 
Mounted and én- 
mounted. 
be 
« Lombard & Co., 
=" Importers aad Mfrs 


237 A Street, Bostoa. 





Jno. J. Cone } W. Hunt las. C. Hallsted. 
A. W. Fiero D. W. Mc Naugher. 


ROBERT W. HUNT & CO. 
FLINSPE 
BREA OF Ne ESO TaTion 


71 Broadway New ay bd The ver eow! o Chicago. 
Monongahela Bank Bidg , Pittsburgh. 
Iaspection of Rails and Fastenings, Cars, Locomotives, Pipes, 
e Bridges, Buildings and other Stru tures 
Chemical and Physical Laboratories 
Reports and Estimates on Properties and Processes 


SINGLE FRAME STEAM HAMMERS 








We manufacture Hammers of every description 


PITTSBURG SHEAR KNIFE and MACHINE CO, 
Pittsburg, Pa. 


D. SAUNDERS’ SONS, 


Manufacturers of 
Pipe Cutting and Threading Machines, 
Steam and Gas Fitters’ Hand Tools, 
Tapping Machinery for Pipe Work, Etc. 








The No. 4 B Machine for Cutting and Threading 
Pipe *, to 4 in. by HAND or POWER. 
Send for Catalog to 
21 Atherton Street, YONKERS, N. Y. 





DUNBAR tn RSS 


MmaAMUrA 


STEEL OiL TEMPERED) SPR PRINGS 


ALL KINDS Of ooMALL SPRINGS 


| SHEET STEEL = STEEL 2 BRASS WIRE 
BRISTOL, (> CONN PO 80K 416 


‘ 








QUINT’S TURRET DRILLS. 


A. D. QUINT, 


3 Clinton Street, Hartford, Conn. 
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No. 56 Hand Machine. 
Range 2)2—6 in. R.H. 


WITH A 


Forbes Patent 


DIE STOCK 
ONE MAN 


Can with ease cut 
off and thread a 
12 inch pipe. 


Smaller Sizes Proportionately Easy. 


Catalog on 


application. 


THE CURTIS & CURTIS CO. 


66 Garden St., 


BRIDGEPORT, CONN. 











— Arithmetic 











SPANGENBERGS 
PRACTICAL 
ARITHMETIC 


Self-Taught. 


Do Not Despair! 





because through neglect 
you have forgotten what 
you once learned about 
Arithmetic. Prof. Spang- 
enberg’s New Method re- 
quires no teacher. 194 
ages. Price soc. Best 
900k published 


GEO. A. ZELLER, Pub. 














=| Room 590, 18S 4th St, 





ST. LOUIS, MO. 





4 96-page Catalog sent free 








if you are interested in 
drawing you should know 
what the 


RICH HANDY 
DRAWING OUTFIT 


is. We have circulars tclling 
about them Why not send 
for one? They are free 


120 North 6th St 


J.& G. RICH, PHILADELPHIA, PA. 











Impressive. 


If the lessening of fire risks and 
premiums were the only saving of 


Arguto Oilless Bearings, 


pay well to adopt 
asmall part. Thi 
in oil, oiling, dirt, 
care and labor. 


it would 
them. But that’s 
nk what they save 
danger, spoilage, 


Write us for free samples and names of 


others in your line 


who are using them. 


Arguto Oilless BearingCo. 
(#)] Wayne Junction, Phila. 








N. 


Bench Grinder 





Our latest and best Bench 
Grinder; very heavy and sub- 
stantial. Send for circular. i 

Emery, Emery Wheels, Diamond Tools, Emery Wheel Dressers, Whetstones, Saw Gummers, Moulding 


Bit ven Knife Grinders, Guide Bar Grinders, Edging Machines, Emery 
»laners, Surtacing Machines, Buffing Lathes, etc., etc. 


STROUDSBURG, 


The Tanite Go., — pa. 





Standard 
Machine Tools 


For BRIDGE WORKS 
STEEL CAR PLANTS 
BOILER SHOPS 
SHIP YARDS, Etc. 





—— - “ » 
GUILLOTINE FRAME BAR SHEAR 
This type of shear is made in eight different sizes, and 
for driving by pulleys, steam eng’ne or electric motor. 
Knives may be made in sections if p-eferred, so that both 
flats and rounds can be sheared without changing. 


Hilles & Jones Company, 


WILMINGTON, DELAWARE. 





Everybody Knows The Labor 
Question Will Be Adjusted In 
Time— 








But time is money and you’re losing a lot of it trying to adjust those old style 


reamers. It doesn’t cost much to equip your shop with the McCrosky & 
Huber Universal Adjustable Reamers and it doesn’t take but ten seconds to 
adjust them. Labor costs too much to be fooled away hammering and grind- 
ing blades to set them right—to say nothing about hunting for lost screws. 
With our Reamer it’s just a matter of turning a couple of collars with a span- 
ner and the adjustment is made—made accurately, too, there’s no guess work 
about it. There’sa whole lot of good shops that are using these Reamers, 
simply and solely because they’re perfectly satisfied with the way they handle 
the work. When it doesn’t cost you a single red cent to give them a good, 
fair trial, don’t you think it will pay you todo so? Get the Catalog and select 
the style you want us to send you. 


208 Lawrence Street, 


McCrosky & Huber, Cincinnati, OQhio. 


Philadelphia Office: 3107 Chestnut St. Harry H Simpers, Mgr. 
Chicago Office: 66-70 Jefferson St., O. Stehn, Mgr. 


Manning, Maxwell & Moore, New York. 
Western Tool Co., Lansing, Mich. 


Ihe South British drading Co. Ltd., Lundon, Eugia. d. 


Pittsburg, Pa. 


FOR S ALE BY—Brown & Zortman Machinery Co., 
, and Chandler & Farquahar, Boston, Mass. 


H. Davis & Co. 
Sule agents tor Great britain, 





Be You Ever Have to Select Materials for Machiv-e Parts? Pussies you sometimes to know the right materia's to select 





Mechanical Engineering in Leland Stanford University, California, that’s easy to understand, concise and authentic 
Cast lron, Wrought lron and Steel and Alloys 
venta mistake that might cost many times its price. 
»#kseller’s we will send it pustpaid upon receipt of price. 


Testing ; 


Stress-strain Diagrams; 
A single reference miy pr 
If not for saie at your bu. 


doesn’t it? Here’s a book by ALBERT W Smitrn, /’rofesser of 
Treats on the Metallurgy of Iron and Steel- 
It’s a 12mo, V-142 pages, with 17 figures ; is bound in cloth and costs but $1.00. 


JOHN WILEY & SONS, 43-45 E. 19th St., New York City. 
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Novo Air Steel Won’t Crack 


in hardening—hardened in air. It can be an- 
nealed like ordinary carbon tool steel and in 
milling cutters, taps, dies and mills will outwear 
carbon steel cutters eight to one. It will cut 

metal that no otner cutterS will touch. 
Novo Air Steel will reduce a o0.3°; carbon 
steel shaft 8’ long x 7” diameter down to 
67%” at 400 feet per minute and the tool will 
be in perfect condition. Made by Jonas & 
Colver, Ltd., Sheffield, England, and sold by 


Hermann Boker & Co., 


101-103 Duane St., New York. 


SHEET STEE 


For Saws, Knives, Scissors, Springs, Etc. 
Prompt Shipment From Stock. 


PATRIARCHE & BELL, 215 Pearl Street, New York. 









Of Different Qualities 
and All Gauges.... 


Capital High Speed Steel 
FOR LATHE AND PLANER TOOLS 
Especially for deep cuts and high speeds. 





COLD DRAWN Fiats, hexagon 
squares, bright rolled strips for 
punching, drawing, etc. 


LARGE STOCK, BRIGHT MATERIAL. 


EDGAR T. WARD & SONS, 


17-21-23-25-31 Purchase St., Boston, Mass. 


CASTINGS: 


Gray Iron for all purposes. 
Semi-Steel. 
Brass. 


ALLEGHENY FOUNDRY CO., Ltd., 


WARREN, PA. 








Have Yeu Heard About 


“Schoeller Express Steel?” 


If not, write for catalog and circular, giving full particulars and tests, to 


THE INTERNATIONAL STEEL & MACHINERY CO.. 


245 Centre Street, NEW YORK. 








For Machine Handles, 





ESTIMATE FURNISHED. 
Ste Da neh Cle pete Nes Paceiarkes  |H. B. OLMISTEAD CO., 


Norwood Machine & Mfg. Gompany 87 Frankfort St.. New York. 


67-71 Plam Street, Cincinnati, O., U.S.A 


Tool Steels, High Grade Steel Bars, Forgings, Etc. 

















WESTMORELAND STEEL COMPANY, Pittsburg, Pa. 





THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, 
2200 WASHINGTON AVE.PHILADELPHIA.| 
“ELEPHANT BRAND PHOSPHOR-BRONZE™ 
INGOTS,CASTINGS, WIRE.RODS, SHEETS, etc. 
— DELTA METAL— 
CASTINGS, STAMPINGS 4No FORGINGS 
ORIGINAL ano SoLce Makers INTHE U.S. 


WOOD PATTERNS, 





New 26-in. Drill 


with 


Adjustable Head. 


A Powerful Machine. 
Nicely Balanced, 
Quickly Adjusted. 











Screw Device operates Table 
With or without Back Gears 
Self-Feed. Reverse motion or 
Automatic Stop, 


It's a Labor Saver. 


Drill Book **C** tells you all 
about it. 


Sibley & Ware, 
South Bend, Ind. 


New York agents for ex 
port, Markt & Co., Ltd., 
193 West St 

Hamburg ; 5 Pickhuben 
London: 25 and 26 Shoe 
Lane, Holborn Circus, E 
F .Cc Paris 175 Rue du 

+ } Temple. 
et lil 





Vertical Milling 
Machine with 
Slotting 
Attachment. 


The Milling Machine alone isa 
valuable machine on light ma 
chine work, tool mnahine. die 
and metal pattern work 

In combination with the Slot 
ter it is still more valuable. The 
Slotter can be thro “he in or out 
of gear instantly. tary Mill 
ing Attachment, Seivel Vise, 
End Mills, etc. 

For descriptive circular, price, 
etc , address, 


R. M. CLOUGH, 
Tolland, Conn. 








delivery of any order. 


Mention American Machinist. 


IRON CASTINCS 


Large Modern Foundry with capacity sufficient for very prompt 


LARGE WORK A SPECIALTY. 


Farrel Foundry & Machine Company, 2%SONA. conn 


SEND FOR OUR GEAR LIST. 


AAAAAAAAAAAAAAAAAAAAL 





Machine Molded Gears. 











SAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL vvvv 
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the ‘‘Catlin’”’ 

In the Hub of a cut a keyseat 

6 in. long, 1 

one a in. a. and 

; in. deep, 

SIZES, tee in 3 minutes. 

No, not a 

record job at 

all, but just 

what it will 

do any time 

or all the 
time. 





Better send 
for our free lit- 
erature; it’ll 
do you good. 


Chattanooga Machinery Co., 
CHATTANOOGA, TENN. 


Agents for Great Britain: The Niles Tool ts oan Co., 23 and 25 


A 
Workman Has 


every advantage with one Emmert Vise, 
that he would have with a dozen vises 








in as many different positions. 





The Emmert Vise affords the faster 
handling of vise work, thro’ its facility 
for handling work in any position with- 
out changing work in the vise. These 
adjustments are quickly made and are 
simple and sure. 

We shall be pleased to send you all 
details and some testimony as to how 


good these vises are, on request 


She Emmert Mfg. Co. 


Waynesboro, Pa. 





A. G. BUTLER, 


ae LETTERS 


For Iron and Brass Castings. 
Various styles and sizes. For 
Machines, Bridges, Tablets, 
etc. LEATHER FILLET. 
All sizes in stock. 
99 Beekman St., New York. 





Beekman Blidz., 





These Drills 
need only one 
Belt for each 
Spindle. Fiber 
Gear prevents 
noise. 

Write for Circulars. 


Francis Reed Co. 


Successors to The Geo. Burnham Co 


Worcester, Mass. 














SAVE MONEY 


By buying the best labor saving tool, 
The Colburn Heyseater 


with automatic feed and automatic 
relief and stop. Built in eight sizes. 

Does a large variety of other work 
besides keyseating, such as internal 
slotting, internal ratchets, internal 
gears,etc. Work chucked any way, by 
the bore, by faced hub or rim. 


We also build the best 
Tapping and Boring Machines 


for tapping Pipe Fittings and flanges 
from 2 in. to 16 in. 


BAKER BROS., Toledo, O. 























A Good Look Into Our New Catalog 


will interest you if you’re looking for something 
exceptionally good in Punches and Shears. The 
vital parts of a press of our type are the Pitman, 
Connecting-Rod and Crosshead and the means of 
transmitting power through them. All these parts 
are faithfully portrayed in our catalog and their 
strong points described in good, plain English. 

If you have any use for Punches and Shears 
you’ll find its contents well worth your time. 


Do you say, ‘‘ mail it ”? 


Bremer Machine & Tool Co., 
Kalamazoo, [lich., U. S. A. 














That’s one reason why the Vand 
grift Patent Compression Coupling 1s 


The Heavier the Load, isit ici coniresion coun 
s s preferable to other couplings. hen 
The Tighter the Grip. ne, it’s simple and easily attached. 


When attached according to directions 
it ‘‘ winds itself up.’’ It insures accurate 
alignment of shafting and isa clean sur- 
face coupling with no projections to en 
danger workmen. No keys, bolts, flanges 
drilling or any of the old-time objection 
ablefeatures. Write for interesting details 

For Sale by Leading Dealers 

Everywhere. 








. mA-nerican Jhcshinial 


The Vandegrift Coupling Company, Evansville, ind. 














Tools in our line of manufacture. Our specialty is Engine Lathes. We have been making them for 
twenty-seven years. Our facilities for production are unexcelled; our costs are exactly kept, and to 
these costs we add but a living margin fer profit, which makes our selling price. Each lathe is guar 
anteed for accuracy, and, at its price, we offer more intrinsic value than the market affords elsewhere. Each pros- 
pective user of a fathe owes it to himself to carefully investigate our machines before supplying his wants. We 


manufacture: 


‘ ," YE SHALL be pleased to hear from you if contemplatinz the purchase of Engine Lathes or other Machine 


Engine Lathes, 10,” 12,” 14,” 16,” 18,” 20,” 22,” 24,” 27,” 30” swing. 
Screw-Cutting Foot Lathes, 10,” 12” swing. 

Plain Foot Lathes, 9,” 11” swing. 

Hand Lathes, 9,” 11,” 12,” 14,” 16,” 26” swing. 

Wood Turning Lathes, ro” swing. 

Turret Head Chuck Lathes, 16,” 20,” 30% swing. 

Stud and Bolt Lathes, 16” swing. 

Speci al Turning I aathes, 16,” 20,” 24,” 28” swing. 

Facing Lathes, 22,” 24” swing, with or without turret. 
Forming Lathes, 16” swing. 

Gun Barrel Turning Machines, and Reaming Mac hines. 
Spindle Drilling Machines, 16,” 20” swing. 

Rack Cutters, Scrapers’ Benches, Slide Rests, Planer Centers. 


F. E. REED COMPANY, Worcester, Mass. 


—==<== ETNA TAPS === 


SS ETNA do better and more accura‘e work than any others, because 
Creressereresorery they are made of special grade tool steel. Each one is 

patent relieved. These taps will lessen labor and save 
mer rN tapping time. We also make drills and reamers. Shall 
Prana anne ne we send you a catalog? 


Etna Manufacturing Co., 41 John St., New York, N. Y¥. 











> 


nn TNA 
Soveeceeretoereerereo 4 
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Gas and Gaso- 
) line Engines 
embody new and 
important depart. 
ures in design ana 
operation. Send 
for catalog ‘‘ H.” 
Co._umBus 
MACHINE Co., 
Columbus, 0. 











For Gas or Gasoline. _—Sizes 5 to 125 H. P. 


NEW ERA IRON WORKS, 
25 Dale Avenue, ~ Dayton, Ohio, U.S.A. 


The Champion Blower & 
= we Forge Company, 


Lancaster, Pa., U.S.A. 
Manufacturers of the Celebrated 
Champion Stee! Blower and 

Forges. 
Guaranteed to do 25 per cent. 
more work than any other Blower, 
Forge or Bellows ever built. 
Write fur 1902—212-page Catalog. 














See How 


the meta! projects ¥ 
to the top edge of f.- 
the cylinder? Well, 
that does away with 
the continuous 
spring that’s so 
common in engines 
ha ing the cylinder 
olted to the top 
f the bed and no 
metal in direct li 
with the great steaia. That's one reason why ol ds" Engines are 
longer lived than others. May we send you our Free Catalog! 


OLDS MOTOR WORKS, 
228 River St., Lansing, Mich , U. S. A. 








‘*New England” Gas and Gasoline Engines 


3 to 30 Horse Power. 


Each and every part made of the best material table for t purpose id steel forged 
rank aft and connecting rod witt t bends or welds in either cial and simple method of 
takiny the : stm ‘tion ; spec cig ag easily inged whi peration, and time of igni 
tion readily regulated Engine are thoroughly guaranteed in every particular 
be iatere ested, we will be pleased to send cata an ibmit proposition 


NEW ENGLAND GAS ENGINE COMPANY, 
45 Washington Street, North, BOSTON, MASS. 








The Warren Gas —_ 


Awarded Gold Medal at Pan-American 
Exposition, 1901 


Single Cylinders, 3% to 90 Actual H. P. 
Double Cylinders, 25 to s00 Actual H. P. 
Large sizes in successful operation driving 
dynamos for lighting and power purposes. 


Inquiries solicited for large units to operate 
with natural, illuminating or producer gas. 


STRUTHERS, WELLS & CO. 
WARREN, PA. 


New York Office: No. 26 Cortlandt Street 
Philadelphia Office: Fidelity Mutua! Building. 


GAS and GASOLINE ENGINES. ’ to 250HP. 
GRADE ENGINE ER PURPOSES. 
LARGEST tXCLuSsiVe Gas ENGINE FACTORY IN AMERICA 
Engines held in stock in principal cities for quick delivery 
SEND FOR OUR NEW ILLUSTRATED CATALOG 
FOOS GAS ENGINE CoO., Station G, Springfield, 0. 


Eclipse Corliss Engines. 


40 to 2,000 H.-P. All Styles. 
Electric Speed Engines. 


Ice Making and Refrigerating 
cate :. Machinery. Ice Machinery 














Catalog M. 
FRICK COMPANY, Waynesboro, Pa. 


NEW YORK 39-41 CORTLANDT STREET. 











Uniformity of Speed 




















Is one reason why * National "’ Gas 
oline Engines are used in so many 
small electric light and fictory plants lj ° 
You can depend on ** National” Fr G dG E 
gines for safe, satisfactory servic as an aso ine ngines. 
every day in the week 
ELYRIA ENGINE CO, ELYRIA, O. 





National Engine Company, 
Rockford, Il. 








End Your ignition Troubles. 





The —_—— Gasoline LG INES 


Using Natural Gas, 
Coal Gas, Preducer 
Gas and Gasoline 
direct from the tank. 
}2togoH. P. Inter- 
) |] esting oRincki 

/ THE SPRINGFIELD 


Zz GAS ENGINE CO., 
30 W. Washington St. 
"Springfield. Ohio. 


REGAL GASOLINE ENGINES. 


Stationary and Marine. They are high grade 
and give satisfaction. We give special atten 
tion to the smaller sizes, 144 H.P. to8 H.P 
They are just the sizes we want for shop power, 
and our oe are reasonable. Write for 
7 | Catalog **1 It tells about them 


Regal Gasoline Engine Co., 
' Coldwater, Michigan, 


stuorery rer, ENGINES 
able & Pumping 
THE BEST IS AL- 
WAYS THE 
CHEAPEST. 
Power for every 
class of work. 
Engines sold on 
their merits and 
power guaranteed. 
Write for catalog 
and prices 
STOVER 
ENGINE 
WORKS, 
Box 333. 


Freeport, Ill. 



















It will only cost you ONE DOLLAR to get a copy of 
Electric Ignition for Gas and Gasoline Engines 
with working drawings for both Jumpand Ham- 





Here’s a Good Gas 
and Gascline Engine. 











Compact, portable, powerful, rigidly mer break sparkers, that infringe no patemts and 
Starts well, runs well, wears are free to be used by all. Sent by mail prepaic 
jonen't cost top mach. Wee on receipt of one dollar. 

for cletails 
N. Y. & Foreign Agents : The Frasse 
oN Ny Shorcise Agee T'S | MAXWELL ENG. GCO., Rome, N. Y. 
Lovegrove & Co.. Inc.,145 N. Third St a 
ae Stee! Boxes, Barrels, Kegs, 





COOPER MACHINE CO., 


SALTSBURG, PA. 


Kerosene and Gas Engines. 
Self-igniting, Automatic, Sim- 
ple and Kel able. For pumping, 
electric lighting and all power 
purposes. Sizes from 1 to60H.P. 


Paite and Hods, 


a rt Galvanized, 
META. GOOOS DEPT, 
Cleveland 
Wire Spring Co. 
Cleveland, O. 








PATENTED. 











Awarded Gold Medal at Pan- 
American Exposition, Buffalo, 
1901. High-st Award for Direct 
Coupled Engine and Generator, 
» Paris Exposition, r900. Q7°Send 
§ for Catalog 


RUE INJECTORS 


are right and reliable—thirty 
years of satisfactory service 
under all sorts of unfavorable 
conditions is the proof. They 
are made of the best bronze, 
and have no interior valves 
to get out of order. There’s 
a kind for every service and 
all are guaranteed. Catalog 
‘*B’’ comes free. 








Build your own 
Motor Cycle. 
~~ —e 

50. 


A Bn. al m 
tor that can be 
attached to any 
bicycle. 


Graves Motor 
Mfg. Co., RUE MFG. CO., ere 


St. Paul, Mina. 


























Backus Water Motors ST ee ee ee 
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What Users Say: 


“The machine 
is all that you 
represent it to be 
and is giving 
splendid satisfac- 
tion.”’ 


‘* The machine 
arrived all right 
and isa first-class 


tool.’’ 





What Dealers Say: 


‘“You have the best machine in the market. 
Why don’t you make them faster and deliver more 
promptly?”’ 

Three sizes. List price, $15.00 and up. 
If you want full details about the 
best Power Hack Saw made, write, 
L. H. Olmsted, Manufacturer, 
Hasbrouck Heights, NEW JERSEY. 














fm CATARACT LATHES 


With Milling, Chasing, Screw Cut- 
ting and Grinding Attachments. 


NO BETTER MADE. 


A. W. GUMP & CO., Dayton, Ohio. 


Successors to Cataract Tool Co. 


Woodward & Powell 
Planer Company, 


WORCESTER, MASS. — 


V. Baird Machinery Co., Pittsburgh, Pa. 
Parke & Lacy Co., San Francisco, Cal. 
Robinson & Carey Co., St. Paul, Minn. 
Manning, Maxwell & Moore, Chicago, Ill. 
Manning, Maxwell & Moore, New York City. 






















Heavy Milling Ma- 
chines exclusively. 
Horizontal Spindle, 
Vertical Spind'e or 
Fourhead Mae 
chines, all sizes, 






The Ingersoll Milling Machine Co. 


P. O. Box 2777, ROCKFORD, ILL. 
Orders 


FILES. 3: 


Standard Lengths and Sizes. 
Swiss Pattern (Arrow Brand) a Specialty. 


May we quote prices? 


TROY FILE WORKS, TROY, N.Y. 


Cureka 


Se An 
Extremely 
Sensitive 
Drill Press 


for drilling holes from 
.005” to %” diameter. 
Height over all, 16”. 
This is thoroughly up 
to date. 





Consumers 





Send for Circular 
Giving Full Detatls to 


Hardinge Bros. 


1034-1036 Lincoln Ave., Ghicago, Ill. 





W.H. Derbyshire, 
President 


Chambersburg Engineering Co., 


Hammers 


Built with Steel Frames for severe service. 


Builders of 
Double and Single Frame 


and Steam Drop 


Boiler Shop Equipment and Hydraulic Machinery a Specialty. 
SEND FOR CATALOG. 








Chambersburg, Penna. oD 


v4 











FINE SPIRAL FLUTED TAPER 
REAMERS. 


Ground accurately to gauge. 
Send for Catalog. 


Wiley & Russell Mfg. Co., 


GREENFIELD, MASS. 


Selig, Sonnenthal & Co., 85 Queen Victcria 
Street, London, knyland 


You are above the average artisan in education 
SAY, PATTERNMAKERS ! and culture, and stand : better chance to get 
ahead. Cleveland is growing at the rate of 20,0004 year; It is Neadquarters for the Pat- 
tern Industry. A keen patternmaker just naturally gets rich in a booming city; your wife and 
children have a better chance; you will improve your condition but slowly in a small town. The 
writer of this moved in «ome years ago from a smaller town and knows by experience. 
Are you interested? THE LARGEST PATTERN WORKS INTHE WORLD— 


THE GOBEILLE PATTERN COMPANY, Cleveland, Ohio, U. S. A, 


THE PARKER VISE 


Is used wherever a first-class tool 
is required. They are made to 
suit all trades and requirements 
and of the best material and work- 
manship. Our line of 


MACHINISTS’ VISES 


is very large and complete. We 
also make a line of Ratchet and — A 

way Cutters an 
Boiler Drills. Send for Catalog. Portable Plan - 


— = a = . ty ers 
TH E CH AS. PAR K E ia CO Eastern Branch: 126 Liberty Street, New York, N. Y., Wa'ter 
® | H. Foster, Manager. Glasgow Office: 40 St. Enoch Square, 
N. Y. Salesroom : 32 WARREN ST. James Ritchie, Manager. Schuchardt & Schutte, Berlin, Cologne, 
Factory: MERIDEN, CONN. 


GREEN RIVER 


Taper % inch to foot. 





| GREEN RIVER a 


Taper % inch to foot. 











Morton’s Draw Cut Shaper 


is an up-to-date machine, with the cuttin 
power of a planer, and has unequal 
capacity for true 
and rapid work. 
Sizes from 20 to 
48 inch stroke. 


Morton Mfg. Co. 


Maskegon Heights, 
Mich, U.S.A. 






Builders of a 
complete line of 
Portable and 
Stationary Key- 


Vienna. Brussels, Stockholm and St Petersburg. Adolphe Jans 
sens, Paris, France. Selig, Sonnenthal & Co., London, England 








Consulting 
Engineer, 


BRASS & COPPER PLANTS Stee Rod, and csssrssscesecareess Hugh L. Thompson, (22: 





ican devices and machines installe Conn., 
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FEDERAL BENCH PLANER 


Planes 10 inches Wide, 10 inches High, 36 inches Long 
Table 30 inches between Pockets. Weight, 475 Pounds 
Price, including Countershaft and Hand-power Attachment 


$150 f. o. b. Boston 


WHO WILL USE SO SMALL A PLANER 


OUR SALES SHOW THAT A LARGE MAJORITY OF 
THEM GO INTO MANUFACTURING PLANTS, TOOL- 
ROOMS AND TO INSTRUMENT MAKERS. THEY GO 
INTO ACTIVE AND CONSTANT USE, FOR 


THE FEDERAL BENCH PLANER 


IS MORE ACCURATE THAN A SHAPER, MORE 
ECONOMICAL, BOTH IN FIRST COST AND IN ROOM, AND 
IS EASIER AND QUICKER OF MANIPULATION THAN A LARGER PLANER 


PLANER CHUCK PLANER CENTERS 
Price, $15 Price, S15 
Jaws Six inches Long Swing Six Inches 


Opening Four Inches Index 24 Divisions 
Graduated Swivel Base 









E. E. BARTLETT, 362 ATLANTIC AVE., BOSTON, U.S. A. 


CARRIED IN STOCK BY Chandler & Farquhar; Hill, Clarke & Co.; Niles Tool 
Works Co., Boston; Niles Tool Works Co., Montgomery & Co., New York; Syracuse 
Supply Co., Syracuse, N. Y.; Pacific Tool & Supply Co., San Francisco, Cal. 
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: This Metal Saw Cutting-Off Machine 


is just the tool you need for cutting steel or iron from the 
bar ; or when you have blanks to cut or finished stock 
that must be cut square to exact length. It does a variety 
of work usually done on a Milling Machine and is con- 
structed on similar lines, but the advantages over the Mil 
ler and other machines are the reasons for its use in so 
many machine shops. Many times you are handicapped 
using a machine in which the stock revolves, because such 
a machine will only cut stock of a certain shape or size, 
while our Cutting-Off Machine will take in and cut off any 
shape or size stock within its range. We use a saw 13 
inches in diameter and only % inch thick, which reduces 
breakage of saws to a minimum, besides saving about 10 
to 20 pounds of stock in a day’s cutting. The machine is 
constructed of the best material throughout and is a first- 
class tool in every respect. With our Automatic Saw 
Sharpener it costs practically nothing to keep your saws 
sharp and always in good condition, We will be glad to 
send you complete descriptions fully covering both tools, 
and you'll be pleased with the details when you get them. 
Don’t you want them Now / 


Nutter, Barnes & Company, 


MANUFACTURERS, 
366 Atlantic Avenue, - - BOSTON, MASS. 


Ce ee i 
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Our Expansion Policy 


Expands our business and expands your capa- 






city and profits. A set of Nine Nicholson 
Expanding Mandrels will fit every sized hole 
from one inch to seven inches, and will do 
away with the pile of solid mandrels you now 
use. They hold the work better and there is 
no time wasted calipering a hundred to find 


one to fit. The scrap iron value of a ton or 


two of solid mandrels will about pay for 
Nicholson’s Nine. The space saved in storing 
them can be used more profitably and the time 
saved — well that’s where the ultimate profits 
come in. If you want something good to read 
we'd suggest our “ Mandrel Book.” 
W.H. Nicholson & Co., 
Wilkes-Barre, Pa., U.S.A. 


























The Hardest Kind of 
I Drill Work Can Be Done 


accurately and easily on the Gang Ra- 
dial. It will do the most drill duty with 
the least expenditure of man labor of 
any drill on the market. Its freedom 
from complexity—the fewness of its 
parts, and their simplicity and strength, 
insure their continued successful opera- 
tion. Most everything is done by the 
same lever and that lever is always right 
at hand, no matter in what position the 
arm may be. 

Catalog “A” is the one that des- 
cribes it in detail and you should send a 
request for it. 


=~ ee a ©The Wm. E. Gang Co., 


z Cincinnati, O., U.S.A. 


- ee ee > 
PA ls, Us Rea 


Agents—]. }. McCabe, 14 Dev St., New York Hill. Clarke & Co., 
14 South Canal St., C hicage Hill. Clarke & Co... 158 Oliver St.. Bos- 
ton. Mass. The S. M. York Machinery C 263-265 St Clair Street, 
Cleveland,O. The Atlas Machine Co., Liberty and ath Sts.. Pittsburg, 
Pa. Edgar A. Bienenstock & Co., 717 N 2d St. St. Louis. M Har- 


ron, Ricxard & McCone, 21-23 Fremont Street, San Francisco, Cal 
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THE BEST OF THEIR KIND 


PUNCHING, 
SHEARING, 
BENDING, 
RIVETING, 
TIRE 
WELDING 
MACHINES 
—NADE BY— 


The Leos & Allstatter Co., 


HAMILTON, OHIO. 





OVER 
350 
SIZES 
AND 
KINDS. 





BELT, 
STEAM 
AND 
ELECTRIC- 
ALLY 
DRIVEN. 


WRITE 
FOR 
CATALOG. 


CORRES- 
PONDENCE 
SOLICITED. 




















The Kelly Shaper— 
The Shaper That Meets 
sited Shaper Requirement. 


Shape r work is 

mace profitable or 

unprofitable by the 

i == SE way it is handled. 

U a If the operator has 

mer to stop work and 

- leave the working 

side of a shaper to 

change the stroke 

it's a time-killing, 

\ money-losing 

_ proposition, Kelly 

—_— Shapers are not 

GAA built that way. The 

operator doesn’t 

ZEA ‘ = have to step out of 

<a his tracks to change 

the stroke from 

extreme length to 

shortest desired. There’s no stopping work, no leav- 

ing machine, no losing time. The change is made 

instantly and the stroke securely locked. There are no 

gears used to operate the feed on a Kelly Shaper and 

no noise in running. The only time a Kelly Shaper 

stops is when work stops. That’s why Kelly Shapers 

meet every shaper requirement and are used in so many 

good shops. Made in 15”, 16” and 20% Plain Geared 

Crank, and 20” to 26” Back Geared Crank. If you want 

to read some gooc, common sense shaper talk get 
Kelly’s catalog. 























The R. A. Kelly Machine Company, 
P. O. Box 488, Xenia, O., U.S.A. 














The Greatest Strength 
with the Least Weight 
may be found in 


> 





nelb 


SEAMLESS 


Steel Tubing 


That’s why itis so popular for 
hollow shafting, hollow axles, 
roller bearings, hollow spin- 
dles, locomotive bushings, hy- 
draulie tubes, pinion bushings, 
and a hundred other similar 
purposes. 

This tubing is cold drawn 
from the best quality low 
carbon, open hearth = steel, 
containing an extremely low 
percentage of sulphur and 
phosphorus. It is soft, ductile 
and easily worked. 

Practical tests have proven 
that this tubing can be handled 
with less loss in such oper- 
ations as beading, expanding, 
flanging and welding than any 
other form of tube. It ma- 
chines readily and cuts freely 
and clean. The uniformity of 
size and gauge insures closer 
shop work and better fitting. 

Write for particulars and 
get a copy of our book of sizes 
and weights. 





GENERAL SALES OFFICE: 


Pittsburg, Pa., U.S.A. 


Shelby Steel Tube Co. 
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COMPANY 
“LITTLE 


“Little Giant” Screw-Cutting Tools and Machinery 
have been placed on the Pedestal of Popularity by 
His Majesty, the American Mechanic, there to re- 
main till time and the ingenuity of man shall 
produce better tools for the same uses. “Little 
Giant” Taps, Dies and Screw Plates are veritable 
little giants in the hands of a good mechanic, and 
their high quality and accuracy are reflected in the 
quality and accuracy of the work which they 
produce. 


“QUALITY” 


has been our watchword from the very beginning 
of this business, and though here and there will be 
found the short-sighted, to whom a fancied low 
price makes a stronger appeal, we are content with 
the steady and substantial growth of business which 
comes from producing tools of high quality and 
absolute dependability at really reasonable prices. 
You should have a copy of our New Catalog. May 
we send it? A postal will do. 





NEW LITTLE GIANT SCREW PLATE 


WwiTH 
ADJUSTABLE TAP WRENCH 


CGGGGCZOUUS 
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Gorton Grinders are for the finishing of flat 
surfaces of metals — any kind. 

They do this grinding quickly. 

They do it accurately. 

They save a great deal of time which in turn 
stands for money gained. 

Above all, the finished product is accurate 
absolutely so. 


You might mill your flat surfaces or you 
might try the lathe or planer with more or 
less success. 

What’s the use? 

There’s only one way — one proper way. 

That’s thro’ the use of Gorton Grinders. 

Gorton Grinders cut the time of finishing 
Hat surfaces down to '+ or '3 of that taken by 
any other method and when the work is done, 


it’s done, done right and out of the way; there's 


nothing doubtful about it. 


These Grinders have had deliberate design 
for the work they are intended to handle. 

They have had the test of time and the little 
faults that time brings forth have had careful 





contend with 
good things, 
way. 

grindstone — in 
‘em —in a way 
and if long persisted 


If you hope to 
others in getting your 


successfully 
share of 


Gorton Grinders help to smooth the 
finish things on a 
you can file 
is right, 
grief. 


You can 
a way, or 
but neither way 
in will lead to 


also, 


elimination, so that now Gorton Grinders repre 
sent everything that’s best in tools of this kind. 
The grinding is done by steel discs to which 
emery cloth or paper is fastened. 
These wheels can be run at any speed with 


out fear of explosion. 
These faster speeds afford faster cutting. 
I g 
Remember, you can save from 50% to 75% 


in finishing flat work by using Gorton Grinders 


and that any neglect to investigate thoroughly 
shows a careless regard for your own financial 
good. 

We are pleased to send the book, which goes 


into details, and testi 


mony of 


shows examples ot work 
users. 











Geo. Gorton Machine aanpeay, 


Racine, Wis., U.S.A. snes vicoris sie, 


NNENTHAL & Co 
London 


carry al! styles in stock 
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Proper Work Requires Proper ‘Tools. 


Here are shown a few of the many made by the Sawyer Tool Manufacturing Company. These are toois of 
rare merit. They are serviceable, accurate, and sold at a reasonable price by all prominent dealers. If \our dealer 
does not have them we will see that you get 








os a a 
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Standard Inside Micrometer, No. 143, to measure trom 
2% >” to i, $4.00. 








Micrometer Caliper Gauge No. 141, for transferring sizes 
or for use as a limit gauge, $2.00. 























Inside Micrometer, telescoping, No. 140, intended 
ior large work; capacity from 87 to an indefinite length. 
A mighty useful tool in any man’s kit. One of the fea- 
tures making it so is the telescope. $4.00 
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Spring Tempered Rules, No, 18B, with graduated 
ends. Ranging in prices from .25c. to $7.00. By the 
way, we make 26 different styles in rules ‘and are sure 
to have just what you want. 





‘ : SAWYER TOOL Co. i 


Case of Rules, No. 30, contains all lengths of rules 
from 1” to 12” inclusive, also 4” Narrow Rule and hard- 


ened Center Gauge. $4.co. Rules all tempered. 


Sawyer Tool Manufacturing Co., Fircnsurc, Mass, U.S.A. 


them at the proper prices. The prices given are list prices. 


Combination 
Set, No. 35, 
made in all 
sizes from 9” 
to 24”. Has 
our Jate im- 
proved Bev- 
el Protractor 
and ourhard- 
ened blade, 
which, by the way, we were the originators of. 
$4.00 to $5.75. 











Combination 
Bevel, No. 
go, the very 
best bevel 
made. With 
this bevel 
you can get 
ever I1oo 
more posi- 
tions than 
with any oth- : 27 

e r b eve | PAT JUyY 25,1895. 

made. The 

link does not interfere with the leaves of the bevel. 

$1.75. Same hardened, $2.25. 

















“o ek ie Hard blade 
at : Square, No. 44. 
These squares 
yu] are made with 
fine grey iron 
LE stocks, hard- 
ened blades. 
! These squares, 

like all our 
hardened blade squares, you can buy 
for the same money you have to pay for 
soft blades of other makes. 4”, $1.25; 
with bevel blade, $1.65. 6%, $2.00; with 
bevel blade, $2.50 
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We were the first 
to use the 
UNION LABEL, 
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No. 37, Hard Square. De signed for 
workmen who require some thing nice. 
The only hard square of its kind 
made. They are furnished with nar- 
row and bevel blades, or without, as 
the customer wishes, ranging in price 
from $200 to $5.00. Made in sizes 


from 214” to 9”. an 











We have a catalogue describing our complete line of 
manufacture, which is yours for the asking. 


Our foreign representatives are: C. W. Burton, Griffiths 
& Co., Ludgate Sq., London, Eng., and De Fries and Co., 
Dusseldorf, Germany. 
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From Pole To Pole The ee 








W No better tools have KS 
orld Around, e’er been found. Ae 
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Slocomb Micrometer Calipers are made in many sizes, large and small; they 
are practically made by practical men for practical users on practical work ; 
they represent the extreme in micrometer accuracy; are made to last 
and to withstand rough usage. They are sturdy, accurate tools for every- 
day use ; none are better made at any price. Some may havea higher 
finish on portions ; you are asked to pay for this polish and unneces- 
sary refinement. Slocomb tools have the work put where it means 
something, and are so made that they can be sold within 1eason 
You can well afford to use them 


A little book on 
micrometers is yours 
on request, 
“Twere well to send 
for it to-day 


J.T. Slocomb & Co., "=!i.5:" 
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DAVIS 36” TRIPLE GEARED ENGINE LATHE. 


(GEARS CASED.) 


Notice instantaneous feed change lever on front of he2adblock. 





WE BUILD.... 


ENCINE LATHES 


FROM 10” TO 42” SWING 











Any length of bed required. Our lathes are made for hard and continuous ? 
service. ACCURACY GUARANTEED. 


FOR SALE BY REPRESENTATIVE DEALERS IN EVERY LARGE CITY. 


For further particulars and catalog address, 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y., U.S.A. 
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CONNECTING ROD KEYS, GIBS AND KEYS, or MACHINE KEYS of any type. 
OUR ) STEEL MACHINE RACK in almost any pitch or length, no butting required. 


SPECIALTIES: | o> Corn eene ST ics tia eneeattee mcs ee 


STANDARD GAUGE STEEL CO., Beaver Falls, Pa., U.S.A. 





Government Specifications Call 
For Our Pattern Makers’ Lathes “+ Kn 


And the reason why they do is that 
we are specialists in this par- 
We give these lathes the same ticular line and do ape 


eareful attention we do our cially good work 
engine lathes. That’s unusual in 
wood working tools, but we find 
it pays.and we carefully scrape and fit every 
bearing and test each lathe belted up and run- 
ning at a high speed before it leaves our hands 
The result is that when a man buysa lathe 
from us he finds it so entirely different from 
ordinary pattern makers’ lathes that he is 





pleased. 

Patterns bear so important a part to the 
finished product that every care should be 
exercised to have them accurate in the extreme 

A pattern maker is a high priced man, and 
if you can save his time it’s money in your 





pocket. 


We have a special catalog for these lathes 


and would like to send you a copy. 


fay Seo! 


Dexfer. Me. 
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BECKER- 


BRAINARD 


VERTICAL 
MILLING 


MACHINES 


represent a distinct advance in milling machine 
practice, for with them it is possible to rigidly 
support the work beneath the cutter where it is 
readily visible and accessible. The patented auxil 
iary spindle support which is peculiar to these 
machines insures permanency of alignment of the 


spindle in relation to the platen. 



































A Vertical Miller finishiffg ends of milling ma- 
chine table. Econamy compared with planer, 
three to one. 

















A Vertical Miller finishing recess in periphery 4 Vertical Miller finishing spots on outside sur 
of a circular casting one-third faster than on a face of bracket casting 
lathe. 








BECKER- 
BRAINARD 
MILLING 
MACHINE 
COMPANY 


Hyde Park, Mass., U.S.A. 





MILLING CUTTERS of every description carried in stock. 
SPECIAL CUTTERS designed to accomplish specific results. 
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BeckKer-Brainard 


New Model 

Horizontal 
Milling 

Machines 


Automatic 
and Gear 


Cutters 














No. 3. New Model, Plain 
Horizontal Milling 
Machine 


with positive gear feed eliminating all belts and 
pulleys 





Twenty changes of feed for each 
spindle speed. 
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Automatic Gear Cutting 
Machines 

are built in three sizes, 18 in., 24 in., and 36 

for cutting spur, bevel 


| and worm wheels 
also for cutting spur wheels only. 


in. 
and 
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No. 3. New Model Universal Milling Machine. 


With change teed mechanism, locking hand wheel mechanism, telescopic 
elevating screw, quick change from slow to fast speed 
by means of levers and rigidity 





Becker-Brainard 
Willing Machine Co., 


- , Hyde Park, Mass. 
Milling Machine. e 9 , 
Provided with extra heavy table, screw feed 
automatically tripped at any I J S A 

+ e 7 











No. 7. 


position in the 
entire length of longitudinal feed. 
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For Sawing Out and 
Filing Blanking Dies 


and work similar to this, The 
Cochrane-Bly Filing Machine 
will save labor, and what labor it 
requires may be of the cheaper 
kind. 






It’s one of these 
machines that do 
accurate work al- 
most in spite of 
the operator. 


It uses common files or hack saw, and sufficient means are 
provided to allow the files to clear on the return stroke in 
either direction. 


For Larger Cutting 


of a somewhat more promiscuous variety, The Coch- 
rane-Bly Cold Saw Cutting-Off Machine is about as 
satisfactory a thing as you could find. It’s made of 
the right stuff in a common sense way, and full of good 
points and time sav- 
ing features. You 
can’t put another ma- 
chine in the space 
this will occupy that 
will prove half as con- 
venient or profitable. 





You may have a descriptive 
circular of either or both if 
you are interested. 


Cochrane-Bly Machine Works, 


Rochester, N. Y., U.S.A. 
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The Gardner Grinder—wWith Spiral 
Grooved Disc Wheels. 
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The Gardner Grinder is designed 
more especially for the finishing of 
flat metal surfaces. The essential 
feature of this Grinder is the Spiral ? 
Grooved Disc Wheels. These Discs <e 

are covered with ordinary commercial } 
emery cloth, or paper fastened on with 
common glue under pressure. This 
pressure forces the cloth, or paper, into 
the spiral grooves in such a way as to i'l Oo A. finish by grinding, we will put it 
afford a continuous cutting surface thro’ our shop on our grinder and 
Fast cutting comes thro’ this spirai 
grooved disc because there is a ribbed 
cutting surface presented to the work 
which changes constantly. Our im- 
proved spiral circles will cut even 
faster than ordinary emery paper 


g co CHIcCay 
Oo 


if you will send us a sample of 


the work you have in mind to 


report to you just exactly what 
the Gardner Grinder can do for 
you, and the probable saving that 
may be effected, and which we will 


guarant 





circles 


Charles H. Besly & Co., Chicago, Ill., U.S.A. 


10-12 North Canal Street. 
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Hurlbut’s Patent Cutting-Off 


And Centering Machines 


with the patented device for working two tools in the same cut, 
will do twice the work with the same amount of power that 
an ordinary tool will, Each tool is a rest for the other. One 
tool presses up and the other down, which relieves the strain 
and leverage on chucks and bearings. Notice the way the tools 
are set in the blocks. They’ve got to be in just that position 
and are bound to cut square if ground square. Then there’s the 
hinged receptacle under the machine which catches the chips 
and oil, drains off the oil, and dumps the chips dry. The pat- 
ent shipper, the patent nut and the centering device are also 
interesting, but we'll keep these until you get the circulars 
which we shall be pleased to send. 


Hurlbut - Rogers Machine Company, 


South Sudbury, Mass., U.S.A. 
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Kaiser Wilhelm Strasse 2 Cleveland, Ohio. Chicago, I] Boston, Mass 


Berlin, Germany Pittsburg, Pa Philadelphia, Pa. London, E C., England. 


S 


AIR 


For Machine Shop Use. 


Every day the use of compressed air is increasing in machine shops. 
Chipping, riveting, caulking, pumping and lifting by this means have 
become common practice, and this type of compressor is especially 
adapted for use in this connection. 





It is money in your pocket to use a properly designed machine and 
as this one has been tested by long and severe use, it will be found to 
give very satisfactory machine shop service. 

It may be run by electricity, gas or steam drive, and we will be glad 
to consult with you on compressed air matters and to send you our liter- 
ature on the subject. 


26 Cortlandt Street, New York, U.S.A. 
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COMPRESSORS 


The Ingersoll-Sergeant Drill Co, 


114A Queen Victoria Street 
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For your Lathes, Grinding 


is 
1 Upright Drills, Cutting-Off 


a. aU 
i 


74 Page Catalog Free. 





YOU NEED CHUCKS 


Machines, Milling Machines, Screw Machines, 
Machines, Drill Lathes, Boring Mills, Etc., Etc. 


¥° DO LIKE THOUSANDS AND SEND YOUR ORDERS TO US. 


THE E. HORTON & SON CO., 


CONN., U.S.A. 





Or Chas Churchill & Co, Ltd., London, Birmingham, Manchester and Glasgow. Schuchardt & Schutte, Berlin, Cologne. Brussels, 
Stockholm, >t. Petersburg and New York. Fenwick, Freres & Co , Paris, France. Van Reitschoten & Houwens, Rotterdam, Hoiland, 
There’s a 
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OUR NEW PATTERN 


‘‘CUSHMAN’”’ 
INDEPENDENT JAW CHUCK. 
Strong heavy body. 
Flush Screw Heads. 
Large diameter recess for flange plate, 
&c., &c. 
Send for Catalog of Chucks, all Styles and Size 
THE CUSHMAN CHUCK COMPANY, 
HARTFORD, CONN, U S.A. 





(2 


Light Steel 
Se 


Dog’ Made by 
Wm. G. LeCount, 


Successor to C. W. LeCount, 
South Norwalk, Conn. 
Ask for Catalog A, Machine Tools. 
Agents; Chas. Churchill & Co., Ltd., 
London, England. 
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Difference 
In Dogs. 


Ours are good from head 
to tail—straight or bent 
tails. Every dogis drop 
forged from the best of 
steel; even the screws 
are of tool steel with tem- 
pered points and are extra 
large. The head is made 
large so it can be easily 
Send for 






retapped. 
‘*Facts About Tool Holders.’’ 


Hill Tool Co., awoerson, ino. 


AGENTS—C_ W. Burton, Griffiths & Co., London. 
Fenwick Freres & Co., Paris. V.l_owener,: openhagen. 
Peck & Co, Amsterdam A. R. Williams Machine 
Co., Toronto, Canada John Lumsden & Co., Mon- 
treal, Canada. tatterson, Gottfried & Hunter, Ltd., 
Marwedal, San Francisco, Cal. 








New York. C. W. 














You Want To Quicken Production 


WE CAN HELP YOU DO IT 


In Cutting Outside 





Geometric 
Adjustable 
Self-Opening 
Dies 


Open and close 
automatically at 
the beginning and 
end of a thread. 
Start right in and 
cut to a finish. 
Change the dies 
for any diameter. 


and 


GEOMETRIC 





Internal Threads. 





Geometric 
Collapsing 
Taps 


Accomplish the 
same results, 

Both made with 
micrometer ad- 
justment for cut- 
ting tight or loose 
fitting thread as 
desired. 


... THEY INSURE ACCURATE WORK AND NEVER SHEAR THREADS.. 





We want to tell you more about this 


interesting subject and send catalog. 


Write for it. 


Geometric Drill Company, 





(Westville Station) 


New Haven, Conn., U.S.A. 








WINDSOR LOCKS, 








IF YOU WANT THE BEST LATHE & DRILL 


. CHUCKS 





Strongest 
rip, Great- 


and Durabil- 
ity, Cheap and accurate, 


WESTCOTT CHUCK CO., 
Oneida, N.Y., U.S.A. 


Ask for catalog in English, French, 


Spanish or German First prize 
at Columbian Exposition, 1893. 


Thoroughly Braced. 


That's why there's no weak part 
in the Skinner Comnine tion Lathe 
Chuck. Our Catalog will acquaint 





you with it and introduce the de 
sign that has made it so popular 
May we send it? 


THE SKINNER CHUCK Co, 
New Rritain. Conn, US A. 





a a-% Op Op aon » 
SELF-OPENING ADJUSTABLE 
1D) Oe Dae - & Wp. @ oe 


EIGHT SIZES. 





ns COR DE 28. O. tas WOT 0} ae On oe 
ERIE. PA. US.A. 











It Makes No Difference 


how pretty a chuck is, nor how smoothly it’s fin- 
Sied: if it doesn’t hold drills so they wont slip. 
without chewing the shanks all up, it isn’ta good 
chuck. The Reid Chuck is a good Chuck 


Send for the book. 


R. H. BROWN & CO., New Haven, Comm. 
Lathe Center Grinders. 
Trump Brothers Machine Co., 


Manufacturers, 
Wilmington, Del., U.S.A. 


For sale by de Fries & Co., Dusseldorf, Germany. 














7 ~ 
THIS SWIVEL JAW VISE 


for Machinists is made with jaws 3%, 4, 5 and 6 ins. 
wide, opening 5, 6,8 and 9 ins., respectively. Vise 
and Price are both right. Catalog free. 


Hollands Mfg. Co., Erie, Pa., U.S.A. 


Our Specialty is... 


Machinery for Making 
Wood Screws... . 


Asa S. Cook Co., 
Hartford, Conn., U.S.A. 











pand Corundum (beets Grinding Gimery 





and 
Corundum ,,. 
in Bulk. 


Hampden Corundum Whee) Co. 
—_ Brightwood, Mass. 


Circular C. 
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The “Star” 
Tapping 





= 


Will practically convert any drill press into a 
full-fledged semi-automatic Drilling, Tapping 
and Stud-setting machine. 

No reverse belts required, no stopping of 
machine, no special taps, no broken drills or 
taps. Has Friction and Positive Drive. 


Furnished with ‘‘Seneca’’ Positive Drive 
ttac ment Drill Chuck. Warranted to give satisfaction 
Sent on 30 Days Trial. Send for Booklet ‘‘ D.’’ 


THE SENECA FALLS MFG. CO., 
687 Water St., Seneca Falls, N. Y., U.S.A. 





























We Make Crankshafts 82°Shisiine 


These Crankshafts are made in any style, length, throw or size not exceed- 
ing 24” diameter shaft or wrist pin, and are made exactly as ordered. 


Material and workmanship are the best that can be had. 


Making these 


things specially, we can make them at such a price that it won’t pay you 
to make them yourselves. We shall be pleased to have your inquiries. 


STANDARD CONNECTING ROD CO. 


BEAVER FALLS, PENNA. 








STEEL STAMPS 


OF EVERY DESCRIPTION 


Springfield, Mass. 


The Chandler Co., 


SIS SI™ 


THE BEST ONLY. 


ans 


WRITE FORE GIVE US ATRIAL 








WANTED. 
MACHINERY TO BUILD. 


ATLAS FOUNDRY & MACHINE CO., 
Belleville, N. J. 


Builders of Textile Machinery, Power Presses, Trim- 
ming Lathes and Special Machinery. 
Estimates given. Contracts taken. 











with this size la 











ONE OF OUR 
Van Norman Duplex 
Milling Machines 


AND A 


No. 5 Van Norman 
Universal Bench Lathe 


make a very complete and valuable 
outht for tool room use. 

Ihe split collets 
the interc hange with 
those used with the mil ing machines, 
and one outfit serves for both 

Send for Catalog of Bench Lathes 
and Milling Machines. 


MANUFACTURED BY 


Waltham Watch Tool Co., 


SPRINGFIELD, MASS., U.S.A. 


, arbors, &c., used 





No. 5 Bench Lathe 








ERRINGTON 


AUTO-REVERSE 


TAPPING VEUUE. 


00 Taps to % inch J | 
Ne. 0 LY | 


fio. 1 % S 
No 2 ¢ 
No.3“ 4% = AO 
No ou a 
5 Fits any 


Drill Press. 
Wi 


The Only 
(gy Automatic 
t Reverse. | 
i) 

No 
Special 


Drills, Taps 
Sets Studs, 
In Line. 


{ STOPPING, 

) REVERSING, 

NO MOVING WORK, 
CHANGIAG SPEED 


Quick-Change 
Tool Holders. 
DUPLEX-FRICTION 
SELF-CENTERING 


CHUCK. 


Sli 
chuck 


in 


For REVERSIBLE DRILL. 


No jummcnsat SCREW. 
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QUICK-CHANGE 





SIMPLY TWO 
UNIVERSAL 


(INTERLOCKING FINGERS. DOGs. 
OPENING DIE. 
ADJUSTABLE Opens and Closes 





WHILE ROTATING 





I 
> Threa 
lhe 


Chicago Office, 
154 Lake Street. 


New York Office, 
39 Cortlandt Street. 





~ irt SCHWEROTLE STAMP CO 
SSTENCILS- BURNING BRANDS % 


VAMI=-4 9) | 4-29, 
H.PLATES-CHECKS | 


BRIDGEPORT,.CONN. 















Vitrified conan 
Corundum Wheels. 
For fast cutting and long wearing ; will 
cut any metal ever made ; will run wet 

or dry. Catalog G free. 


Vitrified Wheel Co., Westfield, Mass., U.S.A. 





. . AA, “a 
A Str PATE NTS “y 
As ‘ ANDO 
PATENT CAUSES 


eenetem, Hasbrouck & Schioeder 


{© Solicitors of American and Pocctan Patents °* 


2 l N York, N.Y 
Pat e Ir Mark Labels and Copyright 





Twice the Strength of Welded 
Chain. S's zoo: 


that we may send free 
sample. Our Chains are 


TRIUMPH PATTERN. be found in all hard- 
ware and mill supply houses that are up to date. 
SEND FOR CATALOG “7A,” 
The BRIDGEPORT CHAIN CO., Bridgeport, Conn. 





NAME PLATES 


For Machinery. 
We make name plates for some of the largest 
makers of machinery in the U.S. and we would 
be pleased to send you sample and quote price 
No plate too large or too small 
Murdock Parlor Grate Co., 
453 Boylston Sireet, Boston, Mass., U.S.A, 











PATENTS secured in the United States and 
foreign countries. Investigations 
as to novelty and vai.dity Litigation conducted in 
the Courts and Patent Office. Members of the bar 
of the United States Supreme Court and various 
Circuit Courts. 


BALDWIN, DAVIDSON & WIGHT, 
a5 Grant Pl., Washington, D.C. 141 Broadway, New York. 
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ECK DYNAMOS AND MOTORS 


are well adapted for lighting your shop and for 
driving your machine tools. For excellence of de- 
sign, high ¢fficiency, durability and superior finish 
they have no equal 

Moderate, 
Intermediate, 
and Slow Speed, 










re tos H. P 


Protected, 


semi 
" y enclosed 
' ik (lA = and 
ean, Oot of (Ge enclosed 






AW > 4 types, 


Our Prices 
might interest you. 


Write for 
Bulletins. 


Eck Dynamo and Motor Works, 


BELLEVILLE, N. J., U.S.A. 











MAAAAAAALAAAAAAAAAAAAAAA 


Motor 
Applications 











SEMI-RADIAL DRILL PRESS 
DIRECT CONNECTED TO A 
WESTERN ELECTRIC CO. MOTOR 








CATALOG NUMBER 3010. 
MAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAADAAAAAAAAAAAAAAALA 


WRITE FOR POWER MOTOR 

















Qestern Clectric 
Company, 


NEW YORK. 
PHILADELPHIA. 





CHICAGO. 
SAINT LOUIS. 
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Almond Drill 
Chuck. 


Sold at al! Machinists’ 
Supply Stores. 


T. R. Almond, 
83 & 85 Washington St., 
Brooklyn, N. Y 














Tor DRAWING INSTRUMENTS 


Vato. ACTENEDER & SONS, 
SAS RrvwGt Ave. PHILADELPHIA 











What are Good 


Made Of? 





Some of the Materials 


used in our Protected Type 
Motors and Dynamos. 


SHAFTING — Hot rolled crucible steel. 


electrical sheets 


up without any ‘* bond. 
WINDINGS 
eoils 
POLE PIECES AND CORES 
lamination of 


BEARINGS~—Best and highesi-priced « 
babbitt 


peculiar form. 


own foundries 


For complete description, together with Price Lists 
and full data as to speeds, dimensions, 


ete., write for circular No. 21. 


~~ The < 


Springfield, Ohio. 


Stock carried in New York; address 186 Liberty St. 





Dynamos and Motors 





ARMATURE CORE DISCS —Cold rolled, reannealed 


COMMUTATORS Hard drawn copper bars Soft 
amber mica gauged by hand and built 


Machine - wound, formed, and taped 
Built up of sheet steel 
opper hardened 


YOKE RINGS, HEAD, ETC Cast grey iron from our 


Robbins « Myers Go. 
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The Mechanical Appliance Company, 


MILWAUHEE, WIS. 


Steel Frames 





1-8 to 5 
H. P. Ventilated 
Form Coil 
1-10 to 3 1-2 A — 
H, W. Armatures. 


Watson Multipolar Motors and Generators. 


WE BUILD SPECIAL MOTORS FOR SPECIAL PURPOSES. 
Write for Bulletin No. 51. 


























Established 1878. 


All Our 


Multi-Speed Electric Motors 


are of MULTI-POLAR form, from 6 H. P. up. We call them 
Multi-Speed because they furnish every imaginable speed between 
the highest and lowest points; in other words, an unbroken range 
is given between these extremes. They will carry their full load 
at all speeds within their range without sparking, with an ef- 
ficiency practically as high at one speed as another. They also 
have a wide variation. These results are arrived at without use 
of rheostats or controllers. If interested please write us for 
further details. 


European Agents Stow Mfg. Oo : 
Selig Sonnenthal & Cx C «9 New York Office, 


a 85 Queen Victoria St. 136 Liberty Street, 


London, England. BINGHAMTON. N. y. New York. 








~~ 





39 Cortlandt Street. Main Office and Works: 
| Cincinnati, Ohio, U.S.A. 





x TRIUMPH MOTORS 


Can be applied to anything where power is required for we make them of 


ALL TYPES ALL SIZES ALL SPEEDS 
For 

Direct Connection, 
Gearing or 

Belting. 2d tela “A 


———a 





We also Manufacture 





a complete line of 


~ GENERATORS 


Either Direct Connected or Belted. 


























Triumph Electric Co., 


New York Office: 
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JANTZ & LEIST ELECTRIC CO. 


MANUFACTURERS OF HIGH-GRADE 


MULTIPOLAR MOTORS AND DYNAMOS. 


Standard sizes from 3 to 100 K. W., 110, 220 and s00 Volts. 
Motors for direct connection toall kinds of machinery, 
SPECIAL DYNAMOS FOR BELECTROTYPERS AND PLATERS. 


[From 1 to 6 Volts and from 400 to 5,000 Amperes. ] 


N. E. Corner Andrews and Eim Sts., CINCINNATI, OHIO, U.S.A. 




















This is the enclosed style of 


“Ceco” Electric Motor | 


We also make semi-enclosed and open styles. They are not 
cheap in price, but when the material, workmanship, efficiency 
and durability are considered, you save money by buying 
a “eco,” 

..Write for Catalogue No. 4o... 


Christensen Engineering Company 


Milwaukee 




















THIS IS A 


Suggestion of one type of our motors; 
others have belt tightening arrangement 
and are enclosed if you wish, All are 
standard. Sizes 1 to 35 horse power. 


Commercial Electric Company, 


INDIANAPOLIS, IND., U.S.A. 


























Electricity is the Coming Drive 





ae and it has just about ‘‘come,’’ too. Our 
os “S Electric Drive requires the purchase of 
only a motor and controller. Twenty to 
sixty different speeds can be obtained 
with a four-step cone pulley and the sys- 
tem is the most economical all ’round. 
Don’t you want to try one? Ask for 
Julletin No. 107. 





Akron Motors. 


We make a specialty of 


NANA VERY VEN INAV ERAN EN CRY ARI 
“>S2@eoeeeeeeee@)2> oN AIRE NIRA IRE RENIN 


direct tool drive, and our 
small motors from 1 to 
40 H. P. are designed 
with this end in view. 





ey WORK EQUALLY WELL WET OR DRY, AND S 
ARE MADE TO SUIT EVERY PURPOSE x 
> FOR WHICH SUCH WHEELS ARE USED. < 


PAY 
WRITE FOR PRICES. 
v 
< RNAI NAV ENA, — ASAY IS 
PSG, SURREAL | DAO AOAC AIESS 


Send for our treatise No. 25 


on “ Electrical Equipment 


Akron Electrical Mfg. Co., 
AKRON, OHIO. 























~ 
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Westinghouse 























— 
Si GILT Bt! 














Westinghouse Induction Motors driving a drilling machine and a large lathe. 


For Driving Machine Tools of any description 


can always be depended upon for long and continuous runs, 
with the smallest amount of attention. 


For Illustrated Circulars, address 


Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 


Sales Offices in all Large Cities. 








AMERICAN 


MACHINIST 





General Electric Company, 


Motors for Machine Tools. 





RAILWAY! WHEEL* LATHE DIRECT-CONNECTED TO GENERAL ELECTRIC MOTOR. 


General Offices: Schenectady, N. Y. 


—— awa 


SALES OFFICES. 


BOSTON, MASS., 
NEW YORK, N. Y., 


BUFFALO, N. Y., . 
PHILADELPHIA, PA., . 
BALTIMORE, MD., 
PITTSBURGH, PA.., 
ATLANTA, GA., 

NEW ORLEANS, 


CLEVELAND, OHIO, . 
COLUMBUS, OHIO, 
BUTTE, MONT., 


200 Summer Street. 
‘ 44 Broad Street. 
SYRACUSE, N. Y.,} Sedgwick, Andrews & Kennedy Building. 
Ellicott Square Building. 

214 South Eleventh Street. 
Continental Trust Building. 

502 Tradesmen’s Bank Building. 
. Empire Building. 

. 917 Hennen Building. 
CINCINNATI, OHIO, Perin Building, Fifth and Race Streets. 
310 New England Building. 
14 North High Street. 


NASHVILLE, TENN.., . Room 73, Cole Building. 
CHICAGO, ILL., F Monadnock Building. 
DETROIT, MICH., 704 Chamber of Commerce Building. 
ST. LOUIS, MO., Wainwright Building. 
DALLAS, TEXAS, Scollard Building. 
HELENA, MONT., . Electric Building. 
MINNEAPOLIS, MINN., Pheenix Building. 
DENVER, COLO., Kittridge Building. 
SALT LAKE CITY, UTAH, 25 E, First South Street. 
SAN FRANCISCO, CAL., . Claus Spreckels Building. 
LOS ANGELES, CAL., Douglass Building. 
PORTLAND, ORE., Worcester Building. 
47 East Broadway. 


FOREIGN. 


Foreign Department: Schenectady, N. Y. and 44 Broad Street, New York, N. Y. 
London Office: 83 Cannon Street, E. C. 
For all Canadian Business: Canadian General Electric Company, Ltd., Toronto, Ontario. 
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Grocker-Wheeler Gompany, 


MANUFACTURERS AND ELECTRICAL ENGINEERS, 


Ampere, N. J. 





The application of our 
motors and the use of 
our system of speed 
control gives the highest 
efficiency and greatest 
convenience in the 
operation of the ma- 





chines of your shop. 








—C & C—C & C—C & C—C & C-C & C—C & C-C & C-C & C-C & C—-C & C—C & C-C& C—CK&C-CK&C-CKC 














* ~ 
: It is P Pol d 
o iS Foor Folcy an | : 
y Bad Engineeri : 
: ad Engineering - | 
O , ' ” - , e 
| To handicap a first-class, accurate and high-priced machine tool (as) 
4 many thoughtless manufacturers and superintendents frequently do) by = 7 
a equipping it with a second-class, low grade and cheap electric motor— 
bought because the low price appeals to him. Such a motor may op y 
c . Type “*M. P. B.”” Motor. erate the tool fairly well for a time, but trouble will begin sooner or later. - ; 
oz : 
v * 
| 7 I 
| a : 
» The Best Policy : | 
S — = J 
Is to buy at the very beginning, The Very Best Motor Obtainable, even tho’ its 
— —— OT — . o 
> first cost may be slightly higher than you expected. Such is > 
i 
) 33 i 
The «C & C” Motor. - | 
O 
= A motor which has for fifteen years been Zhe American Standard. | 
| Let us quote you and send our bulletins. Hy 
O é Go 
oa ; | 
i THE C & C ELECTRIC COMPANY ; | 
S 4 Re | 
eZ ‘ 7 
0 Cor. Liberty and Washington Sts., New York. L 
, | 
~ 
> =. GARWOOD, N. J. PHILADELPHIA. BOSTON. cHicaco. ! 
1—C ac C & C—C & C—C & C—C & C—C & C—C & C—C & C_-C & ( & C—C & C—C & C—C & C—C & C—C & ( | 
| 
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1 to 500 
H. P. 


For 
Direct, 
Geared, 
or Belt. 
drive. 





This illustrates a type of 


Northern 
Motor 


thatcan be readily merged 
into the general design of 
the machine to which elec- 
tric-drive is to be applied. It 
is only one of many types 
shown in our Catalog No. 
261, an illustrated treatise 
on electric-drive. 


Northern Electrical Mfg. Co., 
Madison, Wis. 



























The Apprentice Who 
Knows a Little More 


than he is supposed to 
know, cuts short his ap- 
prenticeship and becomes 
a full-fledged mechanic, 
while he who learns only 
as fast as learning is forced 
upon him is a long while 
getting there. That's why 
sO many ambitious ap- 
prentices are buying this 
book of 


“Questions and 
Answers From the 
American Machinist ”’ 


which correctly answers 
1,088 of the puzzling ques- 
tions that are of daily oc- 
currence in the modern 
shop and sometimes bring 
the skilled mechanic to a 
standstill. 403 8x 5% 
pages, carefully indexed 
and substantia'ly bound in 
green cloth, only $1.50. 


Hill Pub. Ca, Blog, New York. 

















Automatic 


Gear 





No. J. 


Capacity : o-to 4 in, diameter. 





Cutters 


New and Late Improvements 


By means of our improved single adjustable 
cam, any amount of lineal feed up to limit 
of machine can be secured, and the circle 


For Light Work 





12 Pitch and Finer 








can be automatically indexed into any desired No. 2. 


division from 4 up. 


No. j3 


Capacity : o- to 8 in. diam. 


AUTOMATIC 


UNIVERSAL AUTOMATIC RACK CUTTERS 


GEAR CUTTER 


of improved design and with 


is a new machine for cutting bevel, mitre features that will interest you. 
and spur gears up to 4 inches diameter. 


Full details and Circulars will be sent on request. 


Dwight Slate Machine Co., Hartford, Conn. 
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Machinists’ and 
Draftsmen’s Handbook. 














257 BROADWAY 


FRED H. COLVIN, PREST. 
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This little list of books does not necessarily enumerate all of the good books on technical 


NEW YORK,US. 





subjects of interest to the machinist, but does list a few of the best—books that will serve 
you a most useful end in the acquirement of a proper knowledge of the subjects treated 





Peder Lobben. 

A collection of data embracing 
about everything that is found in 
a school arithmetic and natural 
philosopby, with additional mat- 
ter directly relating to mechan- 
ics. It is a book which will in- 


terest most mechanics and which 
will be referred to many times. 
Illustrations are very good. 

432 pages, 5 %x8 in. 


Cloth. 


7, v ¥ 





Mechanical Engineer’s 
Pocket Book. 


William Kent. 

By all odds the best reference 
book for the mechanical engi- 
neer. It is divided into numer- 
ous sections, such as Foundry, 
Machine Shop, Materials, etc., 
containing all matter pertaining 
to these subjects. A very com- 
plete index makes it easy to 
locate any particular information. 


$5 00 


1,100 pages, 4x6% in. Leather. 
7 VY 
Mechanical 
Movements. 


Gardner D. Hiscox. 

Almost any mechanic is inter- 
ested in mechanical movements, 
and the designer finds new prob- 
lems every day. A book of this 


kind used as a reference is in- 
valuable in solving some of the 
many problems in mechanics, 
especially in designing new ma- 
chinery. 

400 pages, 6xg In. 


Cloth. 


$2.50 


$3.00 


We are pleased te have your inquiries for any technical book published anywhere. 




































The Method. 


7, V 



















The 
























The Derry-Collard Company’s method of 
selling books affords you an opportunity to 
see what you are buying before you pay for 
it. The Derry-Collard Company will send 
you on approval any technical or educational 


you are to look the book over; if it’s what 
you desire, send us the cash,—if it isn’t, return 
the book. You are not asked for a pedigree 
or references—you are trusted to dothe honest 


thing. Send us the cash or the bovk back. 









book published, costing a dollar or more ; 































































































Steei.-- 
A Manual for Steel Users. 





William Metcalte 

There are twenty-seven years 
of actual experience in steel mak- 
ing behind this book. First, it 
describes steel in its different 
forms, then the application to 
various uses and its proper treat- 
ment in each case. It answers 
many questions that arise in 
practice, and in such a way as 
to be of service. 











+ ¥ 


Slide Valve. 


Julius Begtrup 

A new book and the most com- 
plete on this subject, taking in 
pumps as well as engines. In- 
cludes the Corliss and other four 
valve systems—and seems to 
cover the field a little more 
thoroughly than any of the 
others. You might look a copy 
over; very likely it is just what 
you want. 


$2.00 


The Use of 
Slide Rule. 
F. A. Halsey. 
There is litthke doubt that the 
slide rule would be used much 


more by mechanics generally, ib 
the instructions usually given 
were not so complex as to fright- 
en the beginner. This little book 
takes the opposite course and 
makes the principle of it so plain 
that all difficulties disappear 
84 pages, 3344x6in. Board. 


50c. 
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Don’t stand on the corner and kick; learn to do things. 
Electric Modern Blue Printiag 
Wiring. Scientific Chemistry. and Its Variations. 


Cecil P. Poole. 

Both for the practical wireman 
and electrical engineer—an_ in- 
struction book for the former, a 
reference for the latter. The 
technical man will skip the in- 
structions and use the tables and 
formuias, while the wireman will 
find some that he does not need. 

Flexible leather binding. 

100 pages, 414x6% in. 


$1.00 


, vv 
Central Station 
Experiences. 


From ‘‘ Power.’ 

This is an illustrated story of 
the trials and tribulations of an 
engineer who learned to run an 
electric station, told in conversa- 
tional styte which appeals to 
many who fight shy of figures. 
It gives just the information 
needed by many engineers and 
in an easily understood way. 


106 pages, 6xg in. Cloth. 
$1.00 
¥ VV 
Electrical 
Catechism. 
From ‘* Power.” 


A book for the average central 
station or isolated plant engineer 
who wants to know the principles 
and practice of his work. The 
questions are divided into chap- 
ters on all the important branches 
of electrical work. It’s a new 
book, is up to date, and should 
be in every engineer’s hands. 

204 pages, xg in. Cloth. 

$2.00 
, ¥ 


‘Questions and 
Answers’”’ 
From the ‘‘ American Machinist.”’ 

A book of over 4oo pages, 
answering 1,088 questions that 
have worried shop folks to a 
standstill. In its 7oooth right now. 
The answers to questions—and 
they cover all phases of shop 
work, management and things 
mechanical in general—have a 
direct bearing on everyday mat- 


ters. Is worth having. 
$1.50 
7, ¥ F 
Compound 
Engines. 
F. R. Low. 
A small book which makes 


plain many of the puzzling points 
about compounding. The com- 
bining of the high and low pres- 
sure diagrams and effect of re- 
ceivers in engines of the various 
types are also carefully con- 
sidered. It is well indexed, 
which adds much to the book. 

50 pages, 6xgin. Paper covers. 


50c. 


Lassar-Cohn agd Muir. 

Originally a series of lectures 
in German, they are collected in 
English in a suitable form for the 
general reader. While it re- 
quires careful reading to be 
thoroughly understood, it is not 
difficult for those whg are reall 
interested in the subject. A 
fascinating study, and one that 
has practical application. 





Machine Shop 
Arithmetic. 


a 


I'he New 1902 Edition of this book is ready. 
lt isn’t a lot of formu!as and rules dug 
up here and there and bunched together and 
called a book, It is of real, everyday worth, 
tells you how to do arithmetical things about 






the shop in a plain way, shows how to get 





immediate results without any fooling ; 





ought to be in your pocket right this mi- 





nute. A half a dollar, good United States 





money, gets a cory into the mail pointed 





in your direction 





Practical 
Marine Engineering. 
W. F. Durand. 

Although a book on marine 
practice, anyone who is inter- 
ested in steam engines, boilers, 
condensers and other equipment, 
will find it helpful in many ways. 
Contains upward of 3:0 engrav- 
ings and explains many points 
an engineer in any branch of the 
service wants to know. 

680 pages, 6xg. in. 













An issue of the ‘‘ Photo-Minia- 
ture’’ devoted to blueprints of 
all kinds. This tells how they 
can be toned to brown, green, 
red and black. Of interest to 
every draftsman and amateur 
photographer. Plain directions 
for all processes. Blue printing 
is quite an art, and this little 
book shows you all of the tricks 
and how performed. 


25c. 


vvyv 
Materials of 


Machines. 
Albert W. Smith. 

A new book giving an outline 
of the metallurgy of iron and 
steel—as much as the average 
mechanic needs to know. Then 
comes testing with stress dia- 
grams; cast iron, wrought iron, 
steel and alloys. Just the book 
many have been waiting for. 
Ought to be in your library. 

142 pages, 17 illustrations. 


$1.00 


vvy 
Lessons in 


Practica! Electricity. 
C. Walton Swoope. 

A book for those who wish to 
start right in tne study of elec- 
tricity. Elementary, so as to be 
readily understood, each point 
is explained in detail, and the 
student carried along from mag- 
netism to electric lighting in the 
thirty chapters of the book. 

460 pages. 5x7 inches; 385 
illustrations. 


$2.00 


vvyv 
Air Brake 
Charts. 

A new, up-to-date chart in ten 
colors, mounted on linen, show- 
ing the different connections 
from engine to train. Shows the 
pump, engineer’s valve, triples 
and all parts used, with the pres- 
sure in each part of the system. 
Has a roll at end for handling 
and comes in a substantial box. 
Is almost a complete air brake 
course in itself. 


$1.00 


© 
Pumping 
Machinery. 
Wm. M. Barr. 

Beginning with the syringe, the 
author (who has designed and 
built many pumps himself) brings 
the reader up to the large high- 
duty pumping engines and their 
tests. His own experience crops 
out all through the book. It 
includes hydraulic, fire, rotary 
and centrifugal pumps. 


438 pages, 6x9 inches. Cloth. 





The Derry-Collard Company, 257 Broadway, New York City. 
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‘‘Rules of thumb” and the ‘‘way they used to do” don’t go now. 





Engineering and 
Electric Traction Pocket Book. 
Philip Dawson. 

Every branch needs its own 
‘‘pocket’’ or reference book, and 
this field is now large enough to 
demand a good one. This in- 
cludes gas and steam engine 
power plants, rolling stock, and 
seems to meet the requirements. 
There are over 1,300 pages, about 
the same number of illustrations 
and 947 tables. Morocco binding. 


$4.00 


vVvyv 
Catechism of 
Electriciiy. 
N. Hawkins. 

A comparatively new book, 
written in a practical style for the 
average engineer or mechanic. 
Tells about dynamos, motors, 
wiring, underwriters’ rules, rail- 
way work, storage batteries, tele- 
phone, telegraph and other ap- 
paratus. Quite fully illustrated. 
Well worth the price. 

550 pages, 4%4x6% inches. 


$2.00 


7, vv 
Tables of Saturated Steam 
and Other Vopors. 
Cecil H. Peabody. 

This gives the properties of 
saturated steam and _ other 
vapors, and will save an immense 
amount of time if one is doing 
much calculating in that line. 
By learning to use reliable tables 
there is also a great saving in 
brain work which is better used 
for other purposes. Better use 
this than figure yourself. 


$1.00 


vVvyy 
Handbock of 


Practical Mechanics. 
Charles H. Saunders. 

A_ handy little pocket book 
giving tables, dimensions and 
facts in connection with machine 
work. Gives information on 
gearing, shafting, belting, pul- 
leys, screws, etc. Areas and cir- 
cumference of circles, weight of 
sheet metals, square and cubes 
are part of the tables it includes. 

227 pages, 44% x6¥% inches. 


vvy 
Arithmetic 
and Algebra. 
Lubsen-Supplee. 

The most complete book on 
the subject for those who wish 
to master the calculations used 
in mechanical work. It starts 
at the beginning, and anyone 
who will study can follow it 
step hy step to the end. It’s a 
thoroughly practical book, plain- 
ly written in a way anyone can 
understand. 


$2.00 


A Course in 
Mechanical Drawing. 
J. S. Reid. 

Quite a popular book which 
has passed its first edition and 
has been revised, new matter 
added and improved generally. 
As with most books on drawing, 
it depends considerably on the 
student as to what he gets out of 
it. It is, of course, illustrated 
to show the numerous examples, 
and is worth the price asked. 


$2.00 








The American 
Steel Worker. 


vVvy 
In preparation. Ready shortly. Thisisa 
book on the hardenire 






tempering and annea 






MarkKHAM, Amer- 
ica’s recognized expe't along these lines. Mr 
MARKHAM brings to this work an experience 
of a quarter of a century in es for all 
classes of steel treatment These are careful- 
ly and fully explained and all matters brought 
down to the present date 1 
a scientific treatment as well as practical, and 
nothing is left to speculation. This will bea 
book totally different from the usual book on 
the subject, and will carry more really practical] 
knowledge along the line of steel treatment 
than any other book ever published. It will 
ell for two dollars and fifty cents. Advance 
orders are now being taken. 


ing of steel, by Mr bk. Rk 







proces 






he subjects have 









Practical 
Draftsmen’s Work. 


Paul N. Hasluck. 

A small English book which, 
while being elementary, contains 
many suggestions for more ex- 
perienced draftsmen. As a book 
of instruction for learners, we 
know of none better at the price, 
and no one will complain at not 
getting his money’s’ worth. 
There are 226 illustrations. 

150 pages, 5x74 inches. 


$1.00 


Gearings 
and Lubrication. 
A. J. Walis-Taylor. 

A book on a subject interest- 
ing to every user of machinery 
of any kind. Shows how, when, 
where and what to use in a 
friction-reducing way, and has 
proven a very popular book. 
The subject has treatment from 


both the side ot the user as 
well as the builder. Well illus- 
trated 
$1.50 
7, VY? 


Construction of 
Modern Locomotives. 


George H. Hughe 

The latest book on the subje _» & 
and though English practice ts 
shown, it gives many valuable 
suggestions in locomotive build 


ing. It begins with the boiler and 
takes in the foundry, forgings, 
coppersmith’s work, machine 
work and the erection Ought to 
be more widely read 
251 pages, » illustrations 
$3.50 


ee. ei. 


Centrifugal Pumps, 
Turbines and Water Motors. 
Chas. H. Jon 
An Enelhi subject 
that is Interesting to many and 
which is not usuatly well treated 
Itis a practical book written ina 


} book on 


practical way by a_ practical 
author, primarily for students 
Explains and illustrates fully, 
and contains much of real value 
to those interested in th line 
of work. 
$1.50 
7, vY¥ 

Lathe 

Construction. 
Pau! N. Has luck 

A book on lathe construction 


showing by means of large col- 
ored plates—13 x 18 inches drawn 
to scale—many designs in lathe 
work. It has a value to the de- 
signer or draftsman as suggesting 
possible means to lathe ends. It 
is about the only book on the 
subject serving any useful pur 


pose. 
$2.25 
7, Vv F¥ 
Engineering 
Chemistry. 
Joshua Phillips. 
A practical treatise for the 


everyday use of analytical chem- 
ists, ironmasters, founders, stu- 
dents and others. Gives methods 
for analysis and for computing 
the values of materials used in 
engineering work. Shows ex- 
amples and gives suggestions. 
Is a very handy book to have 
ihbout ; 


$4 00 





The Derry-Collard Company, 257 Broadway, New York City. 








AMERICAN MACHINIST 





November 6, 1902. 











218 
Those who know, get the plums; those who don’t, don’t. 
Gas Engine Structural Construction of Cranes 
and Handbook. Mechanics. and Lifting Machines. 


E. W. Roberts. 

The best book for those who 
are interested in the design as 
well as the operation of gas and 
oil engines. The calculations 
are made plain, and the whole 
book is thoroughly practical. 
Every operator of gas or oil 
engines needs a copy. It puts 
you straight pe a trouble. 

Pages 3%x5 inches. 

ilies $1.50 


vvy 
Construction of a 
Gasoline Motor Vehicle. 
Chas. C. Bramwe!l. 

Although written for the man 
who wants to build his own 
motor carriage, it is of value to 
anyone who is interested in 
them, as it shows how they are 
made and the operation of the 
various parts. There are work- 
ing drawings with detailed de- 
scription. 

149 pages, 6xg inches. Cloth. 

$2.00 


vvyv 


The Gas and 


Oil Engine. 
Dougald Clerk. 
A book that does not go into 


Chas. E. Greene. 

A book for those who have to 
do with buildings of the modern 
type. Gives the important de- 
tails of materials, beams under 
different conditions ; rivets, pins, 
envelopes, boilers, pipes, girders, 
etc. ; also gives instructive de- 
tails in wood and iron construc- 
tion. 

271 pages, 6xg inches. 


$3.00 





Practical 


Electricity. 


vVvyv 





unnecessary details. Considers 
practically all points of both gas 
and oil engines that come up to 
the engineer, as well as many 
which do not often appear. An 
appendix gives a brief historv— 
by dates — of the development of 
the internal combustion engine. 
540 pages, 5x8 inches. Cloth. 


$4.00 


¥ ¥ ¥ 


Architects’ and 
Builders’ Pocket Book. 


F. KE. Kid ler. 

What ‘‘Kent’’ is to the me- 
chanic so this is to the architect 
and builder. In other words, it 
is a collection of an immense 
amount of data in concise form 
for easy reference. Architects, 
builders and carpenters will find 
much of value in their everyday 
work. 


goo pages, 4x634 in. Leather. 


$4.00 


3 


Practical [ce Making 
and Refrigerating. 


E. T. Skinkle 

A plain and practical little 
book in the form of a common- 
sense series of papers on the 
construction, management and 
care of ice-making plants. Re- 
frigerating machines and appa- 
ratus receive careful attention, 
making it a good little book for 
any engineer. It’s new—1rgor, 
and is worth having. 


$1.00 





This is a book, as the title suggests, on 
practical electricity, written by practical peo- 






ple—those who do things, those who have to 






” Itis devoid of fancies, 


* produce the goods. 
hobbies or speculation, gets right cown to 
the marrow of things and gives you your 
information in good straight, understandable 
English. Takes you all the way from Wiring 
through to Alterrating Currents, and defines 
nearly fifteen hundred electrical terms. has 
questions and answers to everything. Ought 
tocost you a ten-dollar bill. All it does cost 
is two dollars. 


















Metal Workers’ 
Pattern Book. 
G. W. Kittredge. 

The most complete book on a 
subject which is the source of 
constant inquiry. Treats on pat- 
tern cutting as applied to all 
branches of sheet metal work in 
such a way as to make it worth 
many times the price to any 
sheet metal worker. Over 700 
illustrations. 

430 pages, 10x13 inches. 


$5.00 


The 


E. C. R. Marks. 

This is a new edition (1899) of 
a handy little English book on a 
subject that generally receives 
scant attention. It is not a treat- 
ise but a series of notes with 
numerous illustrations, giving 
many details and much data 
of interest told in a very inter- 
esting way and ought to be very 
useful. 


¥ Vv ¥ 


Constructor. 


Reuleoux-Supplee. 

One of the best-known books 
on machine design, translated 
from the enlarged German edi- 
tion. Every designer and drafts- 
man should have a copy for ref- 
erence ata moment’s notice. It’s 
a large book with about 1,200 
illustrations and contains much 
of real value. 

312 large pages. 


$7.50 


vVvyv 


Worm and 
Spiral Gearing. 


F. A. Halsey. 

A little book explaining the 
theory and dealing with the ef- 
ficiency and durability of worm 
and spiral gears. It is thorough- 
ly practical and will be appreci- 
ated by those having to do with 
these gears in any way, shape or 
manner. This book should be 
in every mechanic’s library. 

85 pages, 34 x6 inches. 


in i 


Hydraulics and 
Hydraulic Motors. 


Weisbach and Du Bois. 

This is one of the authorities 
on the subject, and takes up 
water wheels and turbines quite 
extensively. Shows the different 
types, and much data concerning 
them are given. Hydraulic for- 
mulas and tables also receive 
attention, making it a complete 
work. 

675 pages. 


$5.00 


, V 


Simple 
Hydraulic Formulas. 


T, W. Stone. 

A small book by a practical 
engineer who gives a number of 
hydraulic formulas which he con- 
siders applicable to almost all 
cases that an engineer is likely 
to be called on to solve. Those 
who want information in a con- 
densed form will like this, as it 
contains nothing else. 

go pages, 9 folding plates. 


$1.50 





The Derry-Collard Company, 257 Broadway, New York City. 
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If You Have Quan- 
tities of Bolt or 
Special Threading 


and care about making a profit 
on it, and, at the same time, cut 
threads that will be a credit to 
your shop, you should investigate 






















Made in Three Sizes: 2, 4 and 6 Spindles. 








The Solid Die Automatic Thread- 
ing and Special Tapping Machines 





Manufactured by 


Webster @ Perks Tool iCo. 


Box 1000, 
Springfield, Ohio, U.S.A. 















Like most ingenious contrivances, this is the outgrowth of an urgent 
need, and it will do threading faster, better and more profitably than any 
If you do this kind of work, we'd like to hear from you 





other means. 
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Grant Gear Works, 6 Portland St., Boston 


Philadelphia Gear Works, 127. North 
Seventh St., Philadelphia. 


Grant Gear Works, 6 Portland St., Boston 


Philadelphia) Gear Works, 127. North 
Seventh St., Philadelphia. 


Grant Gear Works, 6 Portland St., Boston 


Philadelphia) Gear Works, 127. North 
Seventh St., Philadelphia. 


Grant Gear Works, 6 Portland St., Boston 


Philadelphia Gear Works, 127. North 
Seventh St., Philadelphia 


2,000 and More Styles 


we make regularly in Gears (patterns 
always in stock) but if the kind you ¢ 
want isn’t among ‘em, we can make it 
for you if you’ll. tell us what you want. 
The Gear will be right and so will the 
price. Truck wheels, too. Catalog? 


i. & E. Greenwald Co, 
726 E. Pearl St. CINCINNATI, 0. 











G | ; A RS Properly made by those who have made gear work 


a life study. Simonds Gears 
represent gear making reduced 
to its utmost refinement and, 
withal, Simonds Gears 
are not too costly. 






All Kinds. 
All Sizes. 





May we make 
figures for 
you? 


The 
Simonds 
Manfg. Co., 


Pittsburg, Pa. 








im, GEARS. 


TAL a cw a sand Coir ang 


our pri are or t Do 
Brass Fini ing t 


Ferd. Messmer “fg Co 


thSt..st J .Mo 

















New York Gear Works. 


GEARS, and cutting 
of all kinds. 


57 MILTON STREET, 
BROOKLYN, N.Y. 

















G CUTTING OR MAKING 
COMPLETE UP TO 10 FEET 


E DIAMETER. 


YOU CAN’T LOSE IF YOU 
ALLOW ME TO FIGURE 
YOUR WANTS. 


ALWAYS SEND DRAWINGS 
OR FULL 
s SPECIFICATIONS. 
WM. GANSCHOW, 35 So. Canal St. 
WORM GEARING. 
The Albro-Clem Elevator Co. 


See Issue 30. PHILADELPHIA, PA. 


OO PO=2O 








— BALTIMORE, MD,— 
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF 


HEAVY MACHINERY, 


REQUIRING FIRST CLASSWORKMANSHIP AND MATERIALS. 
4 : 


pt 
wen rab 
| 4 ck! 


: £M 
ict 
POOLE- LEFFEL TURBINE, 
mm WATER- WHEELS. g 


Sian ss ON cpp hg 
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It Forty Dollars 
Ot Every Hundred 


you are now paying for power fuel could 
be added to your profits, would not you 
consider it a pleasing proposition—Nuttall 


Gears are guaranteed power savers. 


R. D. Nuttall Company 


Pittsburg, Penna. 
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Worm Gearing 


Used exclusively in the 


Morse Elevator, 


both belt and electric, 
by engineers and machinists the 


world.over, where the 


Best Worm Gearing 


is required. 


Illustrated catalog on application. 





MORSE ELEVATOR WORKS, 


Philadelphia, Pa. 









THE 


Walker Gears 


Are widely acknowledged as the 
best Machine Molded Gears made. 
That’s why we have bought the 
patterns and good will of the 
Walker Machine Molded Gears, 
as well as the Walker Transmis- 
sion Machinery, and added them 
to our own superior line. We can 
Transmission 








furnish any Gear, 
device or Repair formerly furnished 
by the Walker Co. In fact there’s 
very little we can’t do for you now 
in the way of Good Gears and 
absolutely Reliable Transmissions, 


To buy anything in either line with- 










out getting our figures is to take a 





long chance on paying more for 





something no better, if as good. 





Catalogs ready 


The H. W. Caldwell & Son Co. 
Western Avene Chicago, Ill. 


18th Street, 
Eastern Sales and Engineering Office, R. T. 
PEARCE, Mgr., 410-95 Liberty St.. New York. 





and 












Of the’ Frisbie 
Friction Clutch 
gains friends for it wherever power is trans- 
mitted by pulley or shaft. It holds its 
friends by holding its grip through thick and 
thin, and by letting go at the right time. 
Friction clutches are very convenient in a 
great many more places than they are gen- 
erally used. They would be used most 
everywhere if all were as reliable as the 
Frisbie. Don’t you want to be initiated 
and learnthe grip? Frisbie Friction Facts 
contain the rules of order. A copy won't 
cost anything. 


The Eastern Machinery Co., 


New Haven, Conn., U.S.A. 
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New Process Rawhide. 
Gears and Pinions 


are to other Rawhide Gears and Pinions as is steel to iron. They 
are made from Rawhide cured by our patented New Process which 
eliminates all valueless matter, leaving only the actual animal fibre, 
retaining its full natural strength and with the tissues so hardened 
as to increase its durability. Rawhide Pinions are not a side line 
with us, but our Rawhide is specially prepared for gearing only. 


May we send our New Book? 











ee 


Noisy Gears 


are generally the result of running two metal 
gears together at high speed. Ordinarily 
these gears make so much noise that it is 
almost impossible to converse in their vicinity. 
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Quiet Gears 


are obtained by having one of the two mesh- 
ing gears of New Process Rawhide. Thus the 
noise is done away with without sacrifice of 
durability, and better shop conditions prevail. 
Ask us about them. 


The New Process Rawhide Co., 


Syracuse, N. Y. 


Also Manufacturers of Accurate Metal Gears. 


»_AYNCr 
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Of the cutting of gears there is no end; of the ways and 
means to this end there is likewise no limit. Some gears 
are correctly cut, others are not; some are nearly right, 


but lack something. Don’t try to get along with poor 
gears when there are 
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Gorrectly Gut Gears 


to be had—carefully designed, best 
grade of material, accurate work- 
manship, made by special ma- 
chinery operated by special men. 
They run smoothly, near perfectly, : 
and are reasonable in price. We 
make all kinds and sizes. Write 


for prices. Send specifications. 


Fawcus Machine Co., Pittsburg, Pa., 
Twenty-eighth Street. 
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CLEVELAND GEAR WORKS 


W. R. SAWYER, Lessee. 
86 Seneca Street, 
CLEVELANC, OHIO. 


Gear Wheels and 
Gear 
Cutting 


of all descriptions. 









Get Our Prices. 


Chicago Rawhide Mfg. Co., 


94 Ohio Street, 
Chicago. 


Rawhide 
Pinions and 
Blanks. 





139Congress St.» 
Boston. 


Rawhide 
Belting, 
Lacing -Rope 


Bevel Gears ## 


Cut Theoretically Correct, 
Special facilities forcuttingworm, 
spiral and internal wheels. 
Hugo Bilgram, 


Machinist, 
440 N. 12th St.,Philadelphia,Pa. 














EVANS FRICTION CONE PULLEYS 


Changing Speed of Machine while Running. 
Send for Catalogue 
85 Water St , Boston, Mass. 


“Disc Grinder Facts” 
Is Free. 


{t simply tells 
of the immense 
time and labor- 
saving possibili- 
ties of any good 
disc grinder, giv- 
ing examples, 
and does not ex- 
ploit any grinder 
in particular. It 
is intended for 
the man who 
doesn’t yet ap- 
preciate the value of a disc grinder, and 
therefore. doesn’t use one. It ought to be 
helpful to such people. Address Box 174, 
AMERICAN MACHINIST. 


Magnetic Separator 


for removing steel from brass 
scrap, iron from foundry sand, 
emery, etc. 

Brass stock cleared with this 
machine can be used fur best 
work, Machine wil pay ter 
itself in labor saving alone. 


3 Sises. 1,500 daily 
Capacity and upwards. 
Ezra Sawyer, Manfr. 
31 Hermon Street, 
















Worcester, Mass. 
J.W. Paxson Co , Sales Agts. 
Philadelphia. Pa 





We've been 


cut- 


ting gears for twenty 


years. 
latest, 
proved 


We use the 
most 
machinery, 


im- 


and eniploy skilled 


labor only. 


Revel gears, with 


Boston Gear Works, 





perfectly planed 
teeth, internals, and 
worms. 

Gears, sprockets 
and chains for auto- 
mobiles. Prompt 
deliveries. 4,500 
sty!es in catalog K 3. 


Pearl and Purchase Sts., 


BOSTON, MASS. 


Ainericen py. 4, 
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Founded 1845. 


oe Incorporated 1864 





American Tool & Machine Co., Boston, Mass. 


PEP bp eee ee 


LATHES 


OF THE MOST APPROVED 
DESIGN AND CONSTRUCTION 
FOR PERFECT WORK. 





Send for Our Latest Cat- 
alog with full particulars. 











Agents for the 
Otto Gas Engine Works 


eer Se See 
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1870 Established. 


Always In Stock 










I 
a rae 
Trade Wy Mark, 


J.M. Carpenter Tap & Die Co., 2° ues. 4. 
















maintain an even heat. 


No Charcoal—No Coke—No Coal— 


No extra blower required to run « ur Gas Furnaces 
nary building blower and a fair supply of gas and wind will 


not complicated nor elaborately finished. 
and do the work. Can be refitted at sma!! cost. 
Furnaces tor 
ing in Oil and Lead. 


J. M. Westmacott Company, P®°VIDENCE. ®:! 


An ordi- 


Not built like other Gas 
but made to wear 
We make 
and Temper 


Furnaces, 


Hardening and Annealing, 
Get descriptive circular and price list 
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The Hardest Tool Steel 


can be cut, bent, 
twisted or drawn into 
any shape without 
fracture or impairing 
its life if annealed in 
one of our boxes of 


VULCAN 
ANNEALING 
PUTTY. 


Saves money 
Lasts forever 


Write for descriptive circular. 


Ray Automatic Machine Co., 


CLEVELAND, OHIO. 











If You Want a 
25-Inch Drill, 


this is the Drill you ought to 
have. Hasball-bearings, cruci- 
ble steel spindles, counterbal 
anced. Table can be swung out 
of the way when work is to be 
done on base, has a raising de 
vice not found on other drills. 
This drill is well built, has very 
little friction and great power. 
We make Drills from roinch & 
to 25 inch swing. 
Write for details. 


HOEFER MFG. CO., 


260 Liberty St. Freeport, Ill. 
AGENTS “po W. Burton, Grif- 
fiths & Cx 





ondon, Eng. Schuc- £23" 

hardt & :7 atte. Berlin, Co- 

logne, Vienna, Brussels and 

yy J. Lambercter & 
, Geneva, Switzerland. 








Scranton Power Hammers 


PRODUCE 


FORGINGS AT 
LEAST POSSIBLE COSTS 
Send for Particulars) 





THE SCRANTON & CO. 


NEW HAVEN, CONN, 
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Backs Off From the Bolts Without Damaging the Threads 





The Reliance Bolt Cutter, here shown, will thread a 
thousand bolts without change of adjustment, and thread 
them accurately. Another great advantage 1s the quick 
release of the bolt when threaded. 


The Reliance Bolt Cutter 


will cut more bolts in a day than any other bolt cutter, be 
cause no readjusting is necessary so long as dies remain 
sharp—and that’s a long while. It’s a simple, practical 
thoroughly constructed bolt cutter in every respect. Write 
for details. 


. 


The Reliance Machine & Tool Co., 
BUILCERS CLEVELAND, O., U.S.A. 
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| ™ TOOL 
1 CATALOGUE 
Y © 
Montgomery & Co. have published another Catalogue, just out, this time 
GataLocue N22! 704 pages. Better than ever before. Sent post-paid to any address in the world 


afiord to be without this book. 


Montgomery @ Company, tos fulton St., N. ¥. City. 
Makers and Venders of Tools. ail 


eofesteste ol sfestesteoe ofeatesteeoteotesdeeafestesteoh fesfesteoeele fete steek 


upon receipt of 25c. If you wish to be up-to-date on the tool question you cannot 


Sosdeode ooo foedeodendesfonfeatente of ofeateofe sfonde ste ote oe fe sfeoge of ale efe feof ole ofe ote ofesteate ee ofeate fe obeafeste cde beobe dee obeobesdesde ob obesde se obeoteste eae 


I! OL ‘ 


It is a regular ‘‘knowledge works’’ of Tools. 
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Williams, White @ Company, 


Beam Coping and Punching Machine. 





MOLINE, ILL., U.S.A. 


Manufacturers of 


Fs BULLDOZERS ¢ 


Punching and Shearing Machines, Eye Bending 
Machines, Drop Hammers, Board and 
Crank Lift Type, 

Justice Hammers, YeaKley Vacuum Hammers. 


Circulars and Photographs on application 

















Yes, This Coil 


But it knows when to slip ana 
it always slips at the right time 
—qwhen a predetermined strain 
is exceeded. That doesn’t mean 
that there’s any uncertainty 
about its engagement—nothing 
could be more certain. Nor does 
it mean any lack of promptness 
—it acts instantly and with the 
slightest possible effort on the 


THE COIL CLUTCH 


Friction Clutch Will Slip, 


cr oy rs part of the operator. It means 

p simply that the engagement is 

| f3 yay, gradual—that it doesn’t take 

—T. ts hold with a jerk and a jar—and 

ih! = \ that it will let go rather than 

Deh am ea ws areca break anything. It’s an entirely 

4 ad { ‘i new application of a very old 

ik: principle, made in all sorts of 

} PARR MARR ways, to meet every friction 
{ “i clutch requirement. 


MFG. CO., 45 BROADWAY, NEW YORK. 
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JUST PUBLISHED. 


8vo. Cloth. With Illustrations and Diagrams. Price $2. 


THE SLIDE VALVE 
AND ITS FUNCTIONS. 
With Special —— Practice in the 
By JULIUS BEGTRUP, M.E. 


Contents—The Common Slide Valve. Improved Slide 
Valves. Four-Valve Systems. Independent Cut- 
Off. The Slide Valve en Pumps. Angularity of 
Connecting Rod and Eccentric Rod. Index. 


D. VAN NOSTRAND COMPANY, 
Publishers and Booksellers, 
23 Murray and 27 Warren Sts., NEW YORK. 
*,* Copies sent prepaid on receipt of price. 


HAWKINS 


JUCATIonaL WOR 


FoR UP-TO-DATE tncintzrs 


Consisting Of Seven Volumes On 
"STEAM, ELECTRICAL ENGINEERING 
-And MECHANICAL DRAWING. 

A Set Of Practical Books for 

Practical Men PRICE #84.2- 
Terms */. Per: Torti. 

CATALOG FREE Sent OpRequest 


THEO. AUDEL & Co. 83; 35,0° 


New YORK 












































You'll be 
Surprised 


at the amount of work 
a Carborundum 
Wheel will do ina 
day—and at the quality 
of the work. 
Carborundum not only 
does two, or three, or 
four times as much 

- work as any other 
abrasive wheel—but it 
does cleaner, better 
work—that’s because 
it cuts, rather than 
grinds. 


We guarantee tt to save 
you money in the grind- 
ing department. 


The Carborundum 
Company 
Niagara Falls, N. Y. 
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Here Are Two Good Tools 
Made By Blount: 





© 
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New Pattern 
Speed Lathe. 


Here shown is one of our New Pattern Speed Lathes. It is a 
carefully and well made tool, perfect in balance and sturdy when at 
work. Has Blount’s Patent Improved Tail Stock which allows per- 
fect adjustment at all times. Has combination wheel and lever feed. 


000060666. 





These lathes are built with 11", 13” and 16” swing and from 3 ft. to 12 
ft. beds. 
more than a passing notice. 


They are lathes for accurate, rapid work and are worthy of 
They are to be had from leading deal- 
ers. Details sent on request. 


uh» Grinding 
a Machinery. 


Blount Grinders are a little 
better than most grinders. 
They are new, are carefully 
made. They are self-oiling 
and always clean. They run 

steadily, free from vibration, and 

are just exactly right in all ways. 
Made in six sizes, from 8” to 20” in. 
wheels. They are sold at a price ‘ 
which removes any excuse for not 
making an investigation. 





All details are to be had for a : 
postal card and we trust you will see 
the immediate advisability of asking. 2 
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J.G. Blount & Co. : 


Lg 
S 


Everett, g 
Mass., 
U.S.A. 











AMERICAN MACHINIST 











For Cutting Threads on 








Piping Bolts and Rods 


You Should Use 





Hart’s Patent ‘‘Duplex’”’ 
Die Stocks and Thread 
Cutting Tools 


Chey do the work with an accuracy and 
certainty that are pleasing to both the users 
and their patrons. The die stocks have 
adjustab!e guides that center the pipe ac- 


curately to the dies and insure true threads 


They also have adjustable quick opening 


dies but the guide jaws are clamped entirely 


independently of them, so the jaws can’t 


open when cutting dupticate threeds. 
Would you hke a copy of our cata‘oguc 
which contains al! particulars ? 
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Keystone Machine Tool Works, : 


woe... Philadelphia, Pa. 


We Manufacture... 


Cold-Saw Cutting-Off Machines, 
Rotary Planers, 
Horizontal Boriag, Drilling and Milling 








Plain Slab Milling Machines, 
Automatic Saw Sharpeners, 
Special Machinery. 


. WRITE FOR CATALOG 


THREE-SPINDLE BORING 








The Hart Manufacturing Co., 
20 Wood St., Cleveland, Ohio, U.S.A. 











36-INCH ROTARY PLANER. 


Agencies: 
Marshall & Huscl M 
Chicag Cl 
I n &§Zortman M 
Pittsbur 
W.R. Colcord M 
St Lov Ka 
H } {Bulk 
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CRANES 


JIB AND TRAVELING. 


The Case [lfg. Co., 


COLUMBUS, OHIO. 


THE LOWE TEST INDICATOR $4.50 NET. 
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Magnifies Errors too Times. 

H. A. LOWE, Waltham, Mass. 














CURTIS 


14”x ¢@ AIR BALANCED HOIST. 


CURTIS & CO. MFG. CO., 
St. Louis, Mo. 





Small and medium weight 
Automatic Machinery. 
Special Tools, Punches and 
Dies, Jigs and Fixtures. 
Contract or time work. 
Exceptional Facilities for 
experimental work. 


Wm. Gardam & Son 


INCORPORATED, 
45-51 Rose St.. New York. 


PAWLING & HARNISCHFEGER, 
160 CLINTON ST., 
MILWAUKEE, WIS. 

BRANCH OFFICES: | 
NEW YORK, PHILADELPHIA, PITTSBURG,CHICAGO, | 
WRITE FORCATALOGUE A. | 


‘Hunt’ Blectric Hoists 


For continuous and heavy work, 
from 5 to 150 horse-power. 











current motor. 
Owing to the 
great flexibility 
of electric trans- 


They are not 
steam hoisting 
mechanisms 


with an elec- 

tric motor at- mission these 
tached, but are hoists can be in- 
new in form stalled to ad- 
and proportion vantage where 
to suit the new it is inexpedient 
motive power. or difficult to 
May be oper- use steam driv- 





en machinery. 
0 


ated by an alter- 
nating oradirect 





Expense for power only begins when the hoist is 
started, and ceases when the motor is stoppea. 


G W Hunt Go West New Brighton, 


New York. 
Pittsburg Office, 


New York Office, 45 Proadway 5:5 Penn Avenue 








NORTRMERN tgp get Pte 
DETROIT, MICH., U. S. 


CRANES | 


TRAVELING AND JIB HIGH GRADE 
ELECTRIC AND HaND CRANES. 


The Cleveland Crane & Car Co. 


Electric and Hand Power 
Traveling and Jib Cranes. 


Pittsburg Office, Frick Building. 



































Wickliffe Ohio near Cieveland 





Engineers, 
Designers, 
Manufacturers 





175 Sold 1901. 
150 Sold First Half 1902. 


HARVEY, ILL., U. S. A. 


Catalog ‘‘M”’ Free. 


Our Pulley Moulding Machines 


will handle a 60” Pulley or any smaller size. We build 
machinery of all kinds from the casting to the final polish. 
We can quote inviting figures on anything you want. 


Write us when you get more than you can handle. 


American Foundry & Machine Co., 


Over 
1000 In Use. 


WHITING FOUNDRY EQUIPMENT CO. 


THE WHITING CUPOLA. 





HANOVER, 
YORK CO., PA. 











November 6, 1902 AMERICAN MACHINIST 229 











That Graduated 
Swivel Vise 


on Steptoe Shapers can be used 
on the sides as well as on the 
top of the table. 





It can also be attached so that 
the jaws wiil project past 
either side of the table. It has 
steel faced jaws, swivels to 
any angle, and is rigidly held in 





any position. 


Steptoe Shapers 


afford their users every pos 





sthle Shaper convenience. 
Built in 14, 16, 20, 24, 25, 28 
and 32-inch sizes. Write for 
Bulletin 25. 


John Steptoe & Co., 


Cor. 2ni and Elm Sts., CINCINNATI, OHIO 











Rapid Transit In 
The Shop Here’s a Grinder 


That grinds Side, Angular 











The Moyer Overhead Tramrail and Cece Ging Same. 
takes things around the shop right away. No stop- it’s a grinder you cam depend epee 
ping to clear the track as in the shop railway, no proft-producing work. It is thorough'y 
fooling with a jib crane or an electric traveler. You ws ee capt gee Pomp ~ 
can put the Moyer trolley on the overhead rail at grade grinder 


any point, you don’t have to go down to the other 
end of the shop to get it. If one’s busy put on 
another, put on two more, as many as you like. 
You can run the track anywhere, along over the 
benches if you care to, around the corner, any old 
place, and you can take work to just exactly the 
spot without any fuss or bother. The Moyer 
doesn’t cost much, and for the work performed it’s 
certainly the best thing that ever went into a shop. 


Full details on request. 


J. W. Moyer & Co., 


GENERAL OFFICE & WKS.: 
1734 N. Howard Street, 


Philadelphia, Pa. 





Send for Catalog 


R. M. Russell, Binghamton, 
N. Y. 
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E,W, BLISS CO, 


1 ADAMS STREET, BROOKLYN, N. Y 


Western Office: 22 South Canal Street, Chicago, Ill 
European Office: 4 Rue Huntziver Clichy pres, Paris, 
France. 15 Viale Monfort, Milan, Italy. London Agency 
The Projectile Co., Ltd., New Road, Wandsworth Road, 
S.W. Schuchardt & Schutte, Berlin, Vienna, St. Peters- 
burg, Stockholm and Cologne. 


ALSO OWNERS OF 


THE STILES & PARKER PRESS CO. 


With our 
greatly in- 
creased foun- 
dry facilities, 
we are now in 
a position to 
furnish a su- 
perior quality 
of castings in 
dry sand, 
green sand 
and loam, up 
to 30 tons in 
weight. We 
solicit orders 
for this kind of 


work. 


“BLISS '’ DOUBLE ACTION PRESS, No. 68 N. 


DESIGNERS ANDO BUILDERS OF 


PRESSES, DIES, SHEARS 
DROP HAMMERS and SPECIAL MACH Y 


FOR SHEET METAL WORK 

















Plain 
Power 
Drops 


With Lifters. 


For Hollow 
Ware, Spoon 
Manufacturers 
and fine 
embossing. 








Anvils 
Extra 








Made in two sizes 
600 lbs. 
and 
800 Ibs. 





Mossberg & Granville 
Mig. Company, 
PROVIDENCE, R.1, U.S.A. 


Send for specifications and prices. 











The Gray-Blaisdell Company 


Bradford, Pa. 


AIR COMPRESSORS 


All Tvpes and For AI! Purposes. 











Chicago Pneumatic Tool 
Com pany, General 


Offices : 
FISHER BUILDING, CHICACO. 





Eastern Offices: 
95 LIBERTY ST., NEW YORK. 





Manufacturers of Pneumatic Ap- 
pliances of Standard Excellence. 
Installation of Complete Air 
Plants a Specialty. Satisfaction 
Guaranteed in 


all Cases. en 
Write For Catalog. 








AIR COMPRESSORS 


SEND FOR COMPLETE CATALOG. 


CLAYTON AIR COMPRESSOR WORKS, 
114-118 LIBERTY STREET. NEW YORK. 



















A WELL MADE 


PISTON 
AIR DRILL 


is our Monarch No. 4, here shown. It’s light, weighs but 20 
pounds, yet as strong as heavier drills of same capacity. - Drills 
holes up to 1% inches in metal of any kind. It’s fast, too, runs 
about 375 revolutions per minute—does a lot of work on a little 
air. Can be used for either wood boring or iron drilling—sliding 
a small screw on throttle valve makes it reversible. For stay-bolt 
tapping, reaming, expandirg flues and other purposes, there’s no 
better drill made. If it wasn’t all we claimed we wouldn’t send it 
on ten days’ trial. Catalog free. 


Standard Railway Equipment Co., 
National Bank of Commerce Bidg , ST. LOUIS, MO. 


Chicago Office: Philadelphia Office : New York Office: 
707 Great Northern Building. Bourse Building. 122 Liberty Street, Beard Building. 


Pittsburg Office: 404 Park Building. 


London, England: J. W. Jackman & Co., 39 Victoria Street. 
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«“<WINKLEY” 


OIL HOLE COVERS are the Original and Best 





4 





Constant Feed Cups for spindles Dust-preof, self-closing or not, as 
of all kinds. desired 





Another type of self-clos- 
ng, dust-proof, with one p lace 
or more holes, as desired. cul 


THE WINKLEY co., Hartford, Conn., U.S.A. 


—= ' 
—_ | 
\ different style for ’ 
narrow and diff 
t to reach, For Ce 








me Pulleys or Flu Surt 





AIR COMPRESSORS 


Steam, Belt and Electrically Driven. 


Herron & Bury Mfg. Co. 
Erie, Pa., U.S.A. 





New York, 114 Liberty St. 
Philadelphia, De Long Bidg. 
Cleveland, New England Bidg. 


AIR 


STEAM ORIVEN 


“CENTER CRANK” 


COMPRESSOR, CLASS 8B S.” 








Every Stroke Tells 


‘Cleveland ’’ 
The 
that 
no air goes to waste, and it’s 
just heavy enough to stand 
the racket without an ounce of surplus weight to burden the oper- 
ator. For chipping, beading and caiking there’s no better Pneu- 
matic Hammer in a!] hammerdom. 

sent on trial. Write for the catalog. 


CLEVELAND PNEUMATIC TOOL COMPANY, 


NEW YORK PITTSBURG CLEVELAND CHICAGO 






In using a 
Pneumatic Hammer. 
powerful blows prove 


Any one of the several sizes we make will be 

















® P. neumatic “xi” Hammers 








One valve. 


Simple, Two moving parts. 


” wivets, 8 seconds. 


Powerful. ;: I ur rivets, 14 seconds. 
D bl Strong construction. Pi. [ G ‘ Index finger instantly gives 
ura é. Wearing parts replaceable. isto rip. perfect control of blow. 


To be convinced let us send you one on trial. 





-~ Also Electric Portable 


Thos. H. Dallett & Co., 


York Street and Sedgley Ave. Philadelphia, Pa., U.S.A. 


Drilis, Rope Driven Portable Drills, Boiler Shell Drills. <- 




















We don’t ask you to buy 
Q. & C. PNEUMATIC TOOLS 


Because you can't get any other 
kind. We make no effort to con- 
trol the market. What wedo say 
is this, buy the Q. & C. line be- 
cause here are the recent improve- 
ments which no discriminating 
buyer can afford to disregard 
Pneumatic Tools for every ser- 
vice fully described in our catalog. 
A e’il send it if you like. 
EQ. & C. COMPANY, 
a. “rm +i nion Bldg., 114 Libert » Street, 
Chicago. New York. 








We May Have Bound Volumes 


Of the AMERICAN MACHINIST for 
1901, right up to Christmas, but if you really 
want one you'd better get it now. They're 
$5.00 each and the express charges are on you. 


American Machinist, 32" New York 





Presses 
Dies 
Special 
Machinery 
For 

Sheet Metal 
Work 


Full 
Line of 
Patented 


Can 
Making 
Machinery: 
Designers 
and Builders 


of any kind of Special Machines 


TORRIS WOLD & CO. 


66-70 N. Jefferson St., Cor. Pulton St. 
CHICAGO, ILL., USA. 
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A Study, With Tests, of 
Dixon’s Flake Graphite. 


By Protessor W. F. M, Goss, Dean of the School 
t Engineering and Director of the Engineering 
Laboratory of Purdue University, Lafayette, Ind 


After a very long and severe series of experiments 
with pure flake graphite, Professor Goss considered it safe 
to conclude that no journal is likely to be damaged from 
overheating, or from kindred causes, in the presence of an 
abundant supply of Dixon's Flake Graphite. 

Dixon’s Flake Graphite enters every ciack and pit 
which appear in the rubbing surfaces and fills them. — If 
the surfaces themselves are ill-shaped or irregularly worn, 
the graphite fills in and overlays until a new surface of 
more regular outline is produced. Thus it is that when 
graphite is applied to a well-fitted journal and its box, the 
rubbing surfaces are coated with a graphite layer so thin 
as to appear hardly more than a slight discoloration, and 
the brighter the original finish of the metal surfaces the 
thinner will be the layer of graphite. If, on the other 
hand, the parts are poorly surfaced or poorly fitted, a 
veneering of graphite of varying thickness—which in the 
case of a certain experiment was found as great as a six- 
teenth of an inch—will result. Whether thick or thin the 
character of the graphite veneering is always the same: 
Dense in structure; capable of resisting enormous pressure; 
continuous in service, without apparent pore or crack, and 
presenting a superficial finish which is wonderfully smooth 
and delicate to the touch. 

All these are characteristic results following the use of 
Dixon’s Graphite as a lubricant. They present themselves 
in a most striking manner when graphite is used alone, but 
they appear in the same form when graphite is applied 
intermixed with oils or greases. 

To those who are not already familiar with the ad- 
vantages of Dixon’s Flake Graphite, as a lubricant, we 
shall be pleased to send descriptive pamphlet, together 


with samples. 


JOSEPH DIXON CRUCIBLE CO., 


Jersey City, N. J., U.S.A. e0e 
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No. 5. 18 Throat—1 through .. No. 7. 20 throat-1 through?. 
Made in Five Sizes Made in Six Size? 


THE READE MACHINERY CO., 


CLEVELAND, 
OHIO. 


MAIN 
OFFICE: 











No. 9. 42 Throat Punch and Shear. Capacity, 4 through!1. 


Made in Four Sizes.: 


BUILDERS or PUNCHES 4%» SHEARS. 


ALLIGATOR 
SHEARS. 


BAR 
SHEARS. 


RIVET 
MACHINES. 


RADIAL 
DRILLING 
AND 
COUNTERSINKING 


MACHINES. 


BEAM 
AND 
CHANNEL 


SHEARS. 
No 3 20 Throat. through . Double Angle Shear. 
Made in Four Size | s 
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Hand Work Is Costly 1. 
Every Time And All The Time. |] 


You don’t plane by hand or drill by hand, so 
why do you file by hand when 


The Hartford Bench Filing Machine 


will do nine-tenths of your filing, do it better 
and in just a fraction of the time required by 
the old tedious hand file ? 

It takes a space only six inches square, stands 
on the bench alongside of your workmen and 
vives the file :6c0 strokes a minute to their— 
well you know how many they give along four 
© clock in the afternoon. 


It isn't going to cost you much and $28= 
our circular matter will stand you 100 


in justa penny postal card. Send it to-night. 








Kinsey- Burt Company, 
136 Liberty St., New York, U.S A. 


THE AUTOMATIC THREADING LATHE ©o= Worms 4° Screws 


OFZANY SIZE AND” PITCH UP 
*:TO 6-in. Dia. and 6-in. Lead. 





Patents Pending 











We guarantee this machine to do this work 
ACCURATELY and in less time than same can 
be done By ANY OTHER KNOWN METHOD. 


SEND SAMPiES, PRINTS OR SPECIFICATIONS 
FOR 


ESTIMATE anp GUARANTEE. 

PATENTS PENDING. : 

Automatic Machine Company 
BRIDGEPORT, CT., U.S. A. 


lGeENncIES—J. KE. Wilson, Eastern States 
tC. S. A. Selig, Sonnenthal & Co., London, 
england Schuchardt & Schutte, Berlin. 
Cologne, Vienna, Brussels, Stockholm, St 
Petersburg. 











Patent Eccentric Relief 
REAMERS “!8c= 
Surface. 


Small Tool Department. : HARTFORD, CONN. 


Send for New Small Tool Catalog A to 136 Liberty Street, New York. 





OFFICES 
New York, «36-138 Liberty St. Boston, 144 Pearl St. Philadelphia, 21st and Callowhill Sts. Pittsburg, Pa., Frick Building. Chicago, 46 So. Canal St 
St. Louis, 516 N. Third St. Dayton, 133 Saiem St. 
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“THE DILL 
SLOTTER 


Belt- or Electrically-Driven. 


This is a slotter that is different ; in this difference 
lies its value to you in the handling of slotted work. It 
















is brand new, is newly designed and built in a modern 
way trom the ground up. It will handle a very wide 
range of work, will handle it faster and better. A small 
Dill Slotter will handle much work usually done on 
larger ones; this comes thro’ a traveling head which 
can be fed along when work is too cumbersome to be 
fed in the ordinary way ; it also allows the machining 
of large circles ; head and compound table are moved 
by power thro’ a quick traverse gear ; machine is so 
arranged that should obstructions be met with or un 
due resistance in the feed or quick traverse gear it 
will throw itself out of gear without injury to any part ; 
intermittent feed is made without the use of cams and 
gives a quick feed with slow initial and terminal move 
ments ; this feed operates on the head Jas well as the 
table and in all directions ; quick 
return saves time at each end of 


, 


stroke ; 15’ machine will cut to 





the center of a 72” circle, or to 
the outside of a go” circle. 

Fully described in literature 
which it is our pleasure to send 


on request. 


T. C. Dill 


Machine Co. siagiiiliboactas 


Philadelphia, Pa., U.S.A. 
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: Announcement of Perfection 


of the 


Speed Changing Pulley. 
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tions and run for ONE YEAR for the purpose of proving their durability. 
Perfect satisfaction resulted in every case. 

No effort made to sell pulleys during period of test. 

Now prepared to fill orders promptly and GUARANTEE perfect 
satisfaction. ‘ee 

Remember the Speed Changing Pulley is se/f contained and can be 
placed on anv countershaft in the space formerly occupied by the cone. 

Ad aptable for all purposes where a change of speed is required. 
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o 
+} 


MERITS. 
Large range and quick action. Self contained. Takes up small space. 
Simple, durable and of perfect construction. No machine tool is complete 


without it. 
Circulars and testimonials furnished on application. 
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Speed Changing Pulley Company, 


740-750 E. Washington St., Indianapolis, Ind., U.S.A 


ONE HUNDRED of various sizes placed under various severe condi- 
7 
+ 
: 
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‘The Pneumatic 
‘Tools For 
Steady Work 


_ force of Pneumatic Hammers is so 

great that in most makes it uses up the 
hammer itself. The way ordinary pneumatic 
hammers get “knocked out”? and laid up for 
repairs has come to be a joke—not much 
enjoyed, however, by those who have to 


depend on such tools to get work done. 





are not in the same class with any other make. 
The difference is not merely in their being 
better made. The construction and action of 
Keller Hammers are such that the force of the 
blows does not react on the tvol or the operator. 
For this reason they are ‘out of sight” of other 
pneumatic hammers, not only in speed and 
efficiency, but also in durability and ease of 
handling. 

The best shops everywhere are using Keller 
tools. If you use inferior makes, how can you 


compete with them ? 
Send for our new catalogue It is tull of good ideas for using 


pneumatic Chipping and Riveting Hammers, Rotary Drills, Foundry 


Rammers, Yoke Riveters, et 





NEW VORK 





Philadelphia Pneumatic Tool Company 


21st Street and Allegheny Avenue, Philadelphia 


CHICAGO 


PITTSBURGH SAN FRANCISCO BOSTON 
ad 
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Wood and Metal 


LOCKERS 


For Office.Shop and Home 


NARRAGANSETT 
@ Machine men 




















a Providence.R 


AYatem cele 
Catalog. 








but do you know that carelessness is instilled into 
the nature of men who are forced to be untidy in 
their dress? Good workmen are not “dudes,” but 
if men are taught to be neat and particular about 
their personal belongings, the effect will be appar- 
ent in the neatness and cleanliness of the work 
they do. Help your men to neatness by installing 
suitable lockers for their clothes. We have made a 
specialty of lockers for shops and can give you any 
style you want. We have lockers to meet every 
reasonable condition of space, cost, durability, ac- 
cessibility for inspection, etc. You will find them in 
our catalog. Let us send it? 


You Won't Tolerate Carelessness In Your Work, 





RET he Ute 
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Save the Machine Work 
Have it Cast 


Chere is no mystery about it. We are doing it every day. It is simp‘y 
the casting of articles finished. Argument seems quite unnecessary. Its 
utility is self-evident. And if it is possible to produce a thing by the one 
operation of casting, why go turther?) We admit that to the uninitiated the 
scheme seems impracticable, but we have been at it a number of years 
now. These cuts show some of the many parts cast and used without 
machining, and the accuracy equals the finest tool work. The United 
States Governmen: has recognized the instructive importance of the work 
as representing mechanical development, by placing a line of sampies on 
exhibition in the United States National Museum. 

For further information and samples address : 


Franklin Mtg. Co., Syracuse, N.Y. 






















Js, Your Draughting Satisfactory? 






If not. are the men to blame, or their facilities? Good work 
can’t be done on a shoe box, and the most accurate 
work requires the most carefully made tables These 

: es 
you will find are 


Fry's Patent Draughting Jables. 


They are made in the hest possible manner and 


of the best stuff Frames are of good grey iron, 
thoroughly braced and bolted together and finished 
in black enamel. The tops, or drawing boards, are 


of the best quality Michigan white pine, kiln-dried 
and fitted togetherin 4 ineh strips in such 
a way that they can’t warp and can't 


eome apart. Prices are very low, con- 
dering i ae ‘ and goods | nder 6) 
are shipped carefully packed +e . x e °9 


to prevent damage in transit. 


SEND FOR OUR COMPLETE CATALOG. Grand Ravids, Mich., U.S. A. 
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A Positive 
Speed Ratio 


That can’t vary, secured by a mechanism 
that can’t slip, is what is afforded by 


The [lorse 


Silent Running Chain 


The reason for its success may be found 
in the Morse Frictionless Rocker Joint 
which consists of two pieces of hardened 
tool steel so shaped and arranged that, 
as the joint works, while passing on and 
off the sprocket, one piece rocks or rolls 
on the other. 

The motion of this chain joint is 
therefore a rolling ome and as there is no 
wearing slide, lubrication at this point is 
unnecessary. 

There is absolutely no lost motion in 
these chains and all possible wear is 
compensated for by the peculiar shape 
of the links. 

The Morse Chain may be used wher- 
ever belting or gearing is, and in some 
places where neither of these means is 
satisfactory. 

If you have any belt or gear troubles 
it will pay you to get the interesting 
book we are sending out. 











The Morse Chain. 








The Frictionless 
Rocker Joint 





The Chain Drive Complete, 


Showing Chain when Running. 





[lorse 
Chain 
Company, 


Trumansburg, N. Y. 
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Two Friction Clutches 


on the shaft of this Electrically Driven Radial 





Drilling Machine, controlled by a lever, en- 
able the operator to start, stop or reverse, 
and at an accelerated speed, independent 
of the motor; and the spindle ds back 





geared, counterbalanced and has an im 





proved quick return and stop motion, per- 
mitting spindle to be quick returned or 
approached while power feeding, and al- 
lows point of drill to be brought to the 
work and power feed thrown in by the 
same lever while machine is in operation. 

We make all our Power Feed Drill- 
omer ar . = ing Machines with these devices and will 
‘ be glad to send you full particulars, if 
interested. 














This 24-Inch Swing Engine Lathe, 
Electrically Driven, is without an equal. It has the power cross feed and eight 
even changes of spindle speed, from 4; to 284, back geared. Also has hollow 
steel spindle, hard bronze bearings; end thrust of the spindle sustained by a step, 
independent of the bearings, belt and gear feed, and a number of other points 
which we tell you about in our circular. 
BROS. 
COMPANY, 
Worcester, 
Mass. 
..__ Builders of 
Upright, Radial, Vertical, Gang, D illi M hi 
Suspension and Boiler Makers’ rl Ing ac ines 
and Engine Lathes, 12 to 26-inch swing 
. 
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New Manufacturers Drill 





This is a B. F. Barnes product. 
It has had design and making to 
meet the needs of those who have 
large numbers of multiple holes to 
be drilled. It is so made that all 
drilling operations are controlled by 
one lever. This lever starts the drill, 
which goes to the work, feeds thro’ 
the work and returns immediately ° 
without further manipulation. These 
drills are made with two, three or 
four spindles and will handle work 
as fast as the operator can place it 
in jigs. The use of these drills brings 
immediate gains thro’ their ability 
Two-Spindle Drill. to handle much work in a very short 
time and in a very accurate man- 








ner. 
These drills should have your very 
careful consideration. All details are 


sent on request. 


B. F. 
Barnes 


Co., 


Rockford, 
Illinois, 
U.S.A. 

The Whiteside Metal Wheel. 


Two-Spindle Drill Fitted with Jigs for Drilling Hubs Drilled Automati- 
Whiteside Metal Wheel Hubs. cally by our Drills. 
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Either Or Both 
Of These Mills 


Will prove a good investment in any first-class 
shop. They are the kind of tools that don’t 
depreciate in value and that may be depended 
on for good work and a continuation of 
it for years. Both are made by the Rogers 
Machine Tool Co. That’s sufficient guar- 
antee of the quality and you have our 
warrant besides. You know some makes 
of tools always have a high second-hand 
value. This 
is the kind 
and we’d 
like to tell 
you why it 


is. 

















31-Inch Boring and Turning Mill with Swivel 
rurret Head, 





This 81-ineh Mill is compact, 
simple and easy of operation. 
Weighs 8600 lbs.,and requiresa 
floor space of but 44x 77 inches 
capacity; swings 31inches; takes 
under rail 14 inehes. Built in 
other sizes and fitted with either 
belt or motor drive. 

The 52-inch Two Head 
Screw Cutting Mill is for big 
work. Weighs 17COO lbs. and 
covers a floor space of 92x 101 
inches; swings 82 inches in the 
us four | rough and takes 4O inches under 
52-Inch Two Head Screw Cutting Mill. wante. the rail. 


Prentiss Tool & Supply Company, 


115 Liberty Street, NEW YORK. 














Buffalo: 507 D. S. Morgan Building. Boston: 200 Franklin Street. Pittsburg: 120 First Avenue. 
We represent the following machinery manufacturers 
Cincinnati Milling Machine Co., plain and universal millers. Cincinnati Planer Co., 24 in. to 60 in. planers. 
Cincinnati Machine Tool Co., 21 in. to 42 in. upright drills, Perkins Machine Co., presses. 
Lodge & Shipley Machine Tool Co., 14 in. to 60 in. lathes, Bickford Drill & toot Co., radial and multiple drills, 
L. W. Pond Machine & Foundry Co, 16 in. to 72 in. planers. Diamond Machine Co., grinding machines. 

Rogers Machine Tool Co , 31 in to 62 in. vertical boring mills. Fay & Scott, engine and pattern-makers’ lathes. 
6. F. Barnes Co., screw cutting engine lathes and drills. Binsse Machine Co , horizontal boring machines. 
and many others. We always have in stock, second-hand tools, many_of which are practically *‘ good as new,"’ and 


publish a list weekly, in this paper. 
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The Harrington 4-Spindle Multiple Drill for the 
drilling of anything from a simple plate to a 
locomotive frame, quickly and accurately, one 
hole or all at atime. This is a drill of more drill 
conveniences than any other similar one built. 
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Some few points of merit are: steel spindles; spindles counterbalanced; quick return; 
oil reservoir on end insures lubrication of washers; feed of spindles stopped automatically 
and at any point within traverse; three changes of feed; table has oil gutter and is raised 
and lowered by worm and worm gear; in short, embodies every last feature that can serve 
a useful purpose, and utterly devoid of any trappings or foolishness of any kind. Fully 
described in catalog, which it is our pleasure to send. 


Edwin Harrington, Son & Co., Inc 


Machine Tool Builders, < Philadelphia, Penna., U.S.A. 
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EDWIh HARRINGTON SON & CO. 
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Extension Gap Lathes 


Made in Four Sizes—25-in. and 39-in.—28-in. and 48-in.—36-in. and 60-in.— 


_Has special value in the jobbing or repair shop. 
the width of the gap is fixed. 
being done upon it. 
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1,000 lbs to 4,000 lbs. 


Other sizes up to 20,000 Ibs. 





48-in. and 72-in. Swings. 


TheKeystone $pur- 
Geared Ghain Hoist 


A Chain Hoist pleasingly peculiar; its special feat- 
ures being true mechanical design and highest efh- 
ciency. Built from the best of material by the best of 
workmen. So built that it will last forever, work 
smoothly at all times, never go loose or go con- 
trary, and tested and proven in every part betore it 
leaves our shop. Details on request. 


The Harrington Im- 
proved Screw Hoist 


Some people like Screw Hoists. Here’s one that is 
just a little better than the best of others. It’s one 
of those hoists that’s practically indestructible. Use 
it roughly if you have to, it’ll stand the strain. It’s 
made to last, to do its work latterly as well as in the 
first instance. There’s no necessity for tinkering, 
no weak parts to watch and to be renewed from 
time to time. Is always ready, always willing ; 
doesn’t cost too much and is a good investment. 
Details on request. 








Edwin Harrington, 
Son X Go., Buiaers,'°" 


Philadelphia, Pa., U.S.A. 


This is not to be confounded with the ordinary Gap Lathe where 
This lathe is so made that gap can be made larger or smaller as will best serve the work 
Has extra heavy bed, forged crucible steel spindles, phosphor bronze boxes, has three changes of feed 
thro’ cone feed gears without change ; tail-stock has set-over for taper work, dead spindle clamped by adjustable conical 
This is a lathe of much worth and should have your careful consideration, 


The Harrington 
Improved Screw Hoist 
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Here’s A Couple of The Machines 7 


made by Landis, for finishing work by 
grinding. The finishing of work by 


grinding is the recognized modern 
method and carries a degree of ac- 
curacy not obtainable in any other way. 
Landis Grinders stand at the head of all 
grinding machinery and are made ina 
grinder shop, by grinder experts, from 
start to finish. They are the result of 
some years of practical experience and 
actual work along grinding lines. 

The advantages of finishing work by 
grinding are many. Work finished on 
a lathe is never quite accurate—the idea 
is wholly wrong—the friction of the cut- 
ting tool heats the work and warps it 
from accuracy—the lathe or file leaves 
high spots or bumps ona shaft due to 





the heterogeneous nature of the material; 
while in many instances, not enough 
to make a great difference; the lathe 
scheme is wrong and not only wrong, but more costly. A grinding machine, and particularly a 
Landis Grinder, keeps work cool thro’ the liberal use of water. The grinder product, if it be cylin- 
drical work, is absolutely round; if flat work, it is positively flat. The work is handled faster by 
grinding, everything stands in favor of grinding, and Landis Grinders represent the best in grinders, 
so that an equipment of Landis Grinders means faster work, better work and increased gain. We've 
a very interesting book on grinding, quite exhaustive in its treatment of the subject—book is free. 


No. 1 Landis Grinder. 





No. 16 Landis Grinder. 


Landis Tool Co.,Waynesboro, Pa., U.S.A. 


AGENTs—Walter{H. Foster, Manager, New York and Boston. Hill, Clarke & Co., Boston and Chicago. Brown & Zortman 
a Machinery Co., Pittsburgh. Marshall & Huschart Machinery Co., Cleveland and Cincinnati. C.W. Burton, Griffiths & Co., 
London. Ad. Janssens, Paris. Schuctardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm and St. Petersburg. 
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Here’re Examples of The Work 


done by Landis Grinders, with the time it took to complete shown. These are shown merely 
to afford an idea of the range of the work and as suggesting possible uses to you. 














af. 


SZ) 


FINISHED ON No. 3 UNIVERSAL GRINDER. 


esc ee o> 
eg KD ly 


Cast Iron Hand Wheel. .o10 Removed Cast Stee] 10 Removed 
irom Face and Side in 6 Min. all over-and Taper fitted in 12 Min. 
No. 3 Mach, No. 3 Mach. 


FINISHED ON No. 8 GRINDER. 
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Engine Valve 
045 Removed. Time: -20 to 25 Min. 
020 Removed, ‘Time: -10 Min 
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tee, | Connecting Rod 7 = 

: ts .o1S Removed. Time: -65 Min 


= 


FINISHED ON No. 11 GRINDER. 
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Grinding Time 20 Min. from Rough Casting. ; Kemoved. Time:-6 Min per ft. 
Reduced ', Diameter. Accuracy Limit .oo2/* Accuracy Limit ; : 
No. 11 Mach } 
| 

eS —-- — w > 
+134 —» 1% x 4 
| | | 
] 1 I fi 

; Remove lisne:- 3 Min 
Accura Limit 25 i 
) FINISHED ON NO. 16 GRINDER. \ 
\. - 35 > 
10' > Le 
if o> 
y 
Ironing Roll 
25 Removed. Time: - 40 Min 
L di | C | 
andis Too O., Waynesboro, Pa., U.S.A. 
Acrents—Walter H. Foster, Manager, New York and Boston. Hill, Clarke & Co., Boston and Chicag Brown & Zortman 
Machinery Co., Pittsburgh. Marshall & Huschart, Machinery Co., Cleveland and Cincinnati. ©. W. Burton, Griffiths & Co.. 
Londen. Ad. Janssens, Paris. Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm and St. Petersburg 
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The Connecting Link 


between hard daily physical labor at so much per week and 





























a position of responsibility at a good yearly salary is a tech- 
nical knowledge of your trade or profession. It is this know- 
ledge that makes your position one of responsibility, with 
a corresponding increase in remuneration—all this if you 
have ambition, not otherwise. 


We Teach You By Mail, 


Engineering—Mechanical, Civil, Steam, Min- 
ing; Mechanical Drawing, Bookkeeping, 


Aa BD 
mh V 


’ 


Stenography, Metallurgy, anything and All 
everything you wish to know. The of our 
knowledge so gained helps you for- instruc- 
ward to higher places, where your tors are 


practical 
people who 


ability has a chance to show it- 
self. 


Small Expense 


The expense depends 


teach 


All Branches 


in a way upon your of their chosen subjects. 


choice of a course, You have the advice and 
but in any event it guidance of those who have 
is small as com- 
pared with oth- 


er methods 


done practical good, no theo- 
rists, no riders of hobbies; your 
finished course leaves you with 


of gaining a practical knowledge of everyday 


such things instead of a lot of inaccurac- 
know- ies which you have to forget and start 
ledge. back when meeting actual work. 


7 Fit You For Better Things 


The knowledge gained comes through your study 

evenings and at other times without interference 

with your daily work. You are carefully taught, 

carefully examined as to what you have learned, and are 

given an opportunity for self-development rarely found. 

Your inquiries are invited and we are pleased to advise as 

to proper courses in order to accomplish certain ends. 
Catalog 14 and ‘‘ How to Earn More,’’ on request. 


The Consolidated Schools 


156 Fifth Avenue, New York, N. Y. 
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Motor-Driven Roll Turning Lathe 


SEVERAL APPLICATIONS OF THE 
SILENT CHAIN ARE SHOWN HERE. 


The cat above shows a motor-driven Roll Tarning 
Lathe at the Marylana Steel Company’s plant, at 
Sparrows Point, Md. The Silent Chain furnishes a 
silent, positive and efficient drrve from the motor to 
the lathe, and it is not affected by heat, damp or oil, 

View at the right shows one of three Governor 
Drives on the three large rail mill engines in the same 
plant. The Renold Silent Chain is the best selection 
for sach a service, rendering the regulation of the en 
gine more positive and being free from all the danger 
of slipping. breaking or damage by wet ana oil to 
which a Ilcather belt is liable. 

Illastration at left shows a 12 H. P. House Pumr at 
the Hotel Raleigh, Washington, D. C. The Silent 
Chain in this instance replaced a belt which was con 
stantly slipping. Jt has resulted in increased effi 
ciency and requires less attention than the belt. Governor Drive. 


These are but three of a multitude of instal 
lations. kach has solved a different problem 
and has resulted in giving increased satis 
12 H.P. House Pump. faction and higher duty. The Sphinx Booklet 

ts full of instances — would you like a copy : 








LINK-BELT 


ENGINEERING CO. MACHINERY CO 
Nicetown, Chicago, 
( Phila. ) Pa. Illinois. 





New York: 49 Dey Street. 
Pittsburg : Park Bldg. 
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It Takes Just Half a Minute 


Of actual work to demonstrate the greater ease and speed of hoisting with the 


‘* Triplex ’’ Spur Geared Chain Hoist, as shown in the picture. 


This was taken 


from a photograph of the ‘‘ Triplex’’ (at the right), the Duplex, the Weston Dif- 


ferential and an ordinary rope block after half-a- minute’ s hoisting, with each man 


exerting a force of eighty-two pounds. 


The “Triplex”? Spur Geared Chain Block 
Saves Time and Energy. 


It opens up new possibilities for money saving through quicker and easier hoisting 


and, used with overhead trolleys, saves the time which 
waste in waiting for their turns 


work to waiting machines. Let us send you a ‘* Triplex’ 


new 48-page catalog, just off the press. Trolleys and light travelers too. 


The Yale & Towne Mfg. Co., y2...'5.. New York. 


°9 Murray St., 











workmen otherwise 
at the traveling crane for transporting heavy 


on trial, or at least, our 
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Time's too valuable at present to be wasted in 


lacing belts in the ordinary way. 
egate considerable 


Saves Time. 


The minutes lost in fussing with leather lacing agg 
time in the course of a year. 
’Twere better to spend this time on more productive operations, 


and our Belt Lacing Machine is the means to such an end. 


Saves Lacing. | 
are laced quicker and they last longer. 
Costs One Cent. 


The cost of lacing belts in our 


Belts laced in our way are laced better, they 


way is next to nothing ; belts up 





to five inches in width are laced 


OPAL RRRCRREEPPLP ELLE REPT 





Here’s What It Does. 


in two minutes, at a cost of one 
cent; larger ones cost a trifle 





eee more, say a couple of cents. 
12-inch Hand Belt Lacer P ; — 
Belts are laced with our Coil 


Clasp Lacing, costing about a third of other lacings and last ever 


so much longer. The belt is fastened the same on both sides and 


can be taken apart, if riecessary, in two seconds. 


Between 1 700 and a couple of thousand of these ma 
’ ; 


chines are in use, and they are in the 





most progressive shops on earth—shops where the saving of time 24-inch Power Belt Lacer. 


and labor has consideration. 


Diamond Drill & Machine Company, 


Church Street, BIRDSBORO, PA., U.S.A. 


DoMEsStTIc AGENTS—John F. Orth, Reading, Pa., and 199 Washington St., New York City J. E. Rhoads & Sons, 239 Market 
St., Philadelphia, Da E. A. Kinsey Co., Cincinnati, Ohio Ilenshaw, Buckley & Co., San Francisco, Cal Lewis Supply Co., 
Kansas City. 

FOREIGN AGENTS—The Jackson Belt Lacing Machine Agency. 
St.. London, Eng. New York Export & Import Co., New York City 
Akt., Dusseldorf, Germany. 


SS Queen Victoria 


Toronto, Canada Selig. Sonnenthal & 
Cie 


Wilh. Sonnesson & Co., Malmo, Sweden De Fries & 
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“3 COMPANY | 


Agents:—Walter H. Foster, 126 we y i= , New York City; U. Baird 
Machinery Co., Pittsburg, Pa.; E. 

C. W. Burton, Griffiths & Co., BRT En; 
Paris, Brussels; Schuchardt & Schutte, Berlin, Cologne, Vienna, Stock- 
holm and St. Petersburg. 


insey Co., Cincinnati, Ohio; 
af Fenwick Freres, & Co. 
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The Standard Welding Go., 





Gleveland, O. 











ars 


~ STANDARD TWIST DRILLS 


gndg 
gy % 


TOOL 


THE STANDARD TOOL CO. we 





a > 5 ee 





An 


side head 


Open Side 
Planer 


IN NOVEMBER. 


Opportunity 


We can deliver a 6O’ x 72’x 18 with 
two heads on cross rail and one 





The Detrick @ Harvey Machine Company 
Baltimore, Md., U.S.A. 








An Oil-Tight Oiler 


For oiling oscillating or revolving 
bearings. Every drop touches the 
spot. It never slops over, is simple, 
durable, and very inexpemsiv< 
Write for details and prices. 


Bay State Stamping Ce. 


Worcester, Mass. 











FOR SALE AT A BARGAIN— 
An established manufacturing business. 
suitable for any first-class machine 
shop; easily moved; will sell for less 
than cost of finished stock and thro in 
patterns, tools and material worth as 
much more; worth inbestigating. 
A., care AMERICAN MACHINIST. 





HENRY CAREY BAIRD & CO., 
IND' STRIAL PUBLISHERS, BOOKSELLERS & us A.” 
8:10 Walnut St., Philadelphia, Pa., U. S. A. 


(~ Our New and Revised Catalogue of Practical and 
Scientific Books, 92 pages, 8v0; a Catalogue of Books on 
Metallurgy, Mining, Agee me | Mineralogy, Geology, 
A ssaying, Analysis, etc.; a Catalogue of Books on Steam 
and the Steam Engine, * Machinery, etc.; a Catalogue of 
Books on Sanitary Science, Gas Fitting,” Plumbing ,etc.; 
and our other Catalogues and Circulars, the whole cover- 
ing every branch of Science applied to the Arts, sent/ree 
and free of postage to any one in any part of the world 
who will/urnish his address. 


SPECIAL BARGAINS—GOOD AS NEW. 





AUTOMOBILE EQUIPMENT FOR SALE 
Lathes 
tz in. x 5 ft. Blaisdell ] 14in. x 5% ft. Bradford 
14 x6°* Blaisdell }13 °° x «ft. Pratt Whit. taper 
18 ** x 14° Bradford Taper }19 * x s0 ft. Fitchburg 
16 ** x6 ‘* Prentice | 22 °** x8 ft. Wood Turners 
Shapers 
Pratt & Whitney 15 in. | Hendey isin 
Planers 
20 in. x 4 ft. New Haven 22 in. x 5 ft. Whitcomb 
a2‘ xs ** Wheeler 24 °° x6°** American 
Drilis 
Three 13 in. Slate Sens 3 Spindle Sigourney 
20 in. Biaisdell 22% in. Barnes 
24° Bickford 36 Fitchburg 
Milling Machines 
Garvin No. 3, overhanging arm | Kempsmith No. 3, back gd 
Kempsmith No 2, plain Brainerd, Garvin, Lincoln type 
Miscellaneons 


3 in. Cutting-off Mch., 
2 Spindie Quint Drill 


The FAIRBANKS CO., 


FOR PATTERN SHOPS. 


New and Second-Hand Wood-Working 
Machines. We carry the largest stock of 
second hand wood-working machines in 
the West. Also exchange for iron-working 
tools. 

MACHINERY EXCHANGE, 
13-15 N. CANAL ST., Onieaco. 


H. & RK. | Pratt & Wh. No. 3 Screw Mch. 
| Garvin 14 & a'gin o 


701-703 Arch St., Philadelphia, Pa. 








To Manufacturers 
Factory sites, 3,625 ft. frontage, 300 ft. 
ne on main line Penn. R. R., between New 
York and Philadelphia, 4% mile from Trenton, 
N. J.: two trolley lines; low tax rate; owners 
will divide frontage to suit purchasers or will 
sell their entire tract of 210 A. (including fac 
tory sites) at reasonable terms; write for map 


and price list. 
FASHION Farm LAanp Co., Trenton, N. J. 
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---Established 1874... 








The Largest and most Reliable Foundry Supply House 
in the World. 


--- Manufacturers... 


“Everything You Need in Your Foundry.” 


ohe 
S. Obermayer Co. 


General Offices: Cincinnati, O., U.S.A. 


Cable address ‘‘ ESSO,’’ A B C Code. 





Factories and Offices: 
CINCINNATI, O. CHICAGO, ILL. PITTSBURG, PA. 


Importers and Refiners 


Ceylon Plumbago, Silver Lead, 
Graphite and Flake Graphite. 


Specialties 





Cupolas, Cranes, Ladles, Cleaning Mills, 
Core Making Machines, Sand Sifting Machines, 
Core Ovens, Turn-Tables, Trucks, etc., etc. 











Molders’ Shovels, Riddles, Brushes, Bellows, 
Snap FlasKs, Core Compound, Core Flour, 
Chaplets, Rapping Plates, Dowel Pins, etc. 





Roll BlacKing, Heavy Stove Plate Facings, 
Car Wheel Facings, Crucibles, Sea Coal Facings, 
X X Mineral BlacKing, Rhode Island Facing. 





Brass Melting Furnaces, Crucibles, 
Crucible Tongs, Drying Ovens, etc. 


...Send for General Catalog No. 88... 
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The Whitney Mfg. Co. 


HARTFORD, CONN., U.S.A. 








We believe we make more of a 
specialty of 20” Water Tool Grinders 
and Hand (feed) Milling Machines 
than any other company in the world. 

Thousands of milling operations 
are being made on expensive ma- 
chines, that could be done quicker 
and to better advantage on this Hand 
(feed) Miller, costing half the money. 








FOREIGN AGENTS. 
C. W. Burton, Griffiths & Co., London. 
Fenwick Freres & Co., Paris 
Schuchardt & Schutte, Berlin. 

















All Over the World 


Pulley users freely acknowledge 
\ 4 the superiority of 
YY, \ ° 
i7 Ge American Steel 
i La} PULLEYS 


Now made in sizes from 6 in. 
to 42 in. in diameter, and solid 
by supply dealers everywhere. 





al 


THE AMERICAN PUL 


Patented in the United States and Foreign Countries. 


The American Pulley Company, 
29th and Bristol Sts., Philadelphia, Pa. 


Send for Booklet. 





To repair Defective Castings 
Use National Iron Filler. 


It’s the right stuff to fill up blow holes or small defects in 
castings. National Iron Filler, put up in cans, each contain- 
ing twelve pounds. Price, twenty-five cents per pound. 
Your money back if you are not convinced it’s good. 








Established 1874. 


THE S. OBERMAYER CO., 


CINCINNATI, O. CHICAGO, ILL. PITTSBURG, PA. 
Manufacturers ‘‘ Everything you need in your foundry.”’ 





THE “‘FRASSE”’ MILLING ATTACHMENT 


Keuffel oe Esser Co. Used on any 7 


NE WwW YORK. lathe for 


| s ; milling, slab 
Branches: Chicago, St. Louis, San Francisco. kine, hey 


seating and 
for forming 
work which 
can only be 
performed 
on a planer 
or milling 
machine 


FRASSE CO., 36 Courtlant St., NW. Y. 


Write for Illustrated List and Price. 








CONTAINS: 1 compass, 5% in., with fixed needle point, 
pen, pencil point and lengthening bar. 1 hairspring 


na 
divider. 1 steelspring bow divider. 1 steelspring SPECI AL 


pen. 1 steelspring pencil. 1 drawing pen, ebony 

iandle 4) in. 41 drawing pen, ebony handle 5's in > 

t box with leads. List Price, $14.50 MACHINE SCREWS 
The above are our well-known DUPLICATE LATHE WORK ETC. 


“7 brand instruments. Best qual- 
ity and workmanship, great 
precision, fine finish. They have /7zvo/ 
Joints, There are lower priced in- 
‘ruments, finished dh gen ty SERS FOR CAT 
*y are not accurate, nor Oo Oop- ove 
er material, and they will not wear. STER MACHIN 
ouR | Instruments are warranted to yy — | 
Q=z be good instruments and to = WORCESTER. M 


BRAND) wear well. 


yNiF-valicomye-leelis|-ere lel a-ha ee) 


71 PEARL ST, BOSTON MASS 
















MANUFACTURERS OF 


COMPLETE CATALOGUE ON APPLICATION Set, Cap and Machine Screw Studs, ae. 
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Second Hand Machinery That ‘Is All Right. 














Lathes. 


10 in. hand lathe. 11in. Shepard. 
14in.x 4% ft. Putnam. 


14in.x 5Oft. 
14in.x 6 ft. 
l4in.x 6ft. 
15 in. x 6 ft. 
16in.x 5 ft. 
16in.x 6 ft. 
16in.x 7 ft. 
16in.x 8 ft. 
20in. x 7 ft. 
20in.x 8 ft. 
28 in. x 20 ft. 


Lathe & Morse. 


Boggart, 9 in. x 25 in., foot pr. 


Wolcott. 

Wood & Light. 

Reed. 

Putnam, with chuck. 
Lathe & Morse. 
Porter. 

Conway. 

Pratt & Whitney. 
Harris. 


62 in. x 14% ft. New Haven, triple geared. 
60 in. Pitt lathe. 


22 in. combination Bullard, geared into face 


plate. 
36 in. x 14 ft. 
48 in. x 22 ft. 
48 in. x 24 ft. 
16 in. x 8 ft. 

taper. 
24 in. x 14 ft. 
16in.x 8 ft. 
20 in. x 10 ft. 
26 in. x 18 ft. 
30 in. x 12 ft. 
30 in. x 16 ft. 
36 in. x 14 ft. 
36 in. x 18 ft. 
24 in. x 16 ft. 
30 In. x 16 ft. 
15in.x 6 ft. 
15in.x 8 ft. 


32 in. Aurora, 


Baker Bros. F, 


triple geared Fitchburg. 
triple geared Fitchburg. 
triple geared Fitchburg. 
Goddard with compound 


Greaves & Klusman. 
Le Blond. 

Le Blond. 

Le Blond. 

Le Blond. 

Le Blond. 

Le Blond. 

Le Blond. 

Lodge & Shipley. 
Lodge & Shipley 
Roach & Von Wyck. 
Roach & Von Wyck. 


Drills, 
B. G. & P. F. 
S in. 


Baker Bros. FII, 12 in. 
Baker Bros. KIII. 
22 in. Hamilton, B. G. & P. F. 


24 in. Barnes, 


BS. G. & P. F. 


24 in. Schumacher, with chuck. 
30 in. Davis & Egan, radial. 

80 in. Dietz radial. 

4-spindle Pratt & Whitney. 
3-spindle Le Blond. 

24 in. Sibley & Ware. 

Multiple hub drill. 

Sensitive bench drill. 


21 in. Aurora, 
24 in. Aurora, 


B. G. & P. F. 
B. G. & P. F. 


Punches and, Shears. 
No. 2 Royersford. 
No. 3 Royersford. 
No. 3A Royersford. 
No. 1 Werner's portable punch. 
No. 3 Werner's portable punch. 
No. 4 Werner's portable punch. 
No. 5 Werner’ 8 portable punch. 
Type “LU” Johns patent universal punch. 
Werner's model ““‘B” beam shear. 
Werner's mode! “‘D’’beam shear. 


Johns patent 


T30 beam shear. 


New Manville press. 


and 





Boring Mills. 
30 in. Bullard. 60 in. Sellers. 
37 in. Bullard. 80 in. Sellers. 


Milling Machines, 
No. 6% plain Brainard. 
No. 1 Brown & Sharpe universal 
No. 1 Cincinnati universal. 
No. 12 Brown & Sharpe plain. 
Garvin hand miller. 


No. 3 Garvin hand, heavy pattern, overhang 


ing arm. 

No. 4 Garvin plain. 
No. 2 Kempsmith plain 
No. 3 Kempsmith plain. 
No. 10 Kempsmith hand, with vise 
Lipe universal. 
- odge & Davis universal. 

Vedrick & Ayer universal (good as new) 
No. 2 Pratt & Whitney hand. 
No. 2 2 Pratt & Whitney, Lincoln pattern 


No. 3 Pratt & Whitney 2-spindle planer type, 


8 ft. bed. 
No. 2 Cincinnati universal miller 
No. 4B Becker vertical. 


Shapers. 
30 in. Fox, open side. 
18 in. Flather crank 
Fitchburg traveling head shaper 
16 in. Gould & Eberhardt 
20 in. Gould & Eberhardt. 


Planers. 
16x16x18 Crank. 
20x20x 4 Wood & Light. 
26x20x 4% planer. 
26x26x 6 Wheeler. 
28x28x 7 New Haven. 
36x33 x 8 Screw drive. 
36 x 36x12 Fitchburg. 

36 x 36x10 Cincinnati. 
“4x24x 6 Pond. 
30x 30x 8 Cincinnati. 


Screw Machines. 
No. 1 Brown & Sharpe automatic. 
14 in. Brown & Sharpe turret. 
*% in. Cleveland automatic. 
2 in. Cleveland automatic. 
1% in. Hartford automatic. 
18 x6 Davis & Egan. 
No. 1% Dreses & Mueller. 
Garvin hub machine. 
No. 2 double spindle Hartford automatic 
19x6 Lodge & Davis. 
22x8 Lodge & Shipley, turret lathe. 
20 in. Potter & Johnston. 
16 x5 Pratt & Whitney. 
22x7 Pratt & Whitney. 
No. 2% Pratt & Whitney, 1% in. 
No. 3 Pratt & Whitney, 2 in. 
No. 3 Pratt & Whitney, 2% in. 
No. 3 Pratt & Whitney, 2% in. 
No. 1 Prentiss. 
15% Dreses & Mueller universal. 





Bufters. 


Perry Ransom special. N¢ 
No. 14 Diamond Ni 
No. 1 North Hampton. N« 

Bolt Cutt 


1 in. Acme, double head 


». 2 North Hampton. 
». 3 Vulcan. 
» 4 Vulean 


ers. 


Two old style bolt cutters 
114 in. National, complete 


2 in. National, complete 


24 in. National, complete 
Grinders. 


Brown & Sharpe cutter an 
Cincinnati cutter and tool 


No. 2 Clark electric center 


Diamond cone grinder. 
Diamond cup grinder. 

No. 64% Diamond water t 
Twist drill grinder. 
Gisholt tool grinder (fine 
Universal bench grinder 


d tool grinder 
grinder 
grinder. 

ol grinder. 


condition). 


Springtield double wheel water tool grinder 


Hisey-Wolf electric centet 
No. 4 Lancaste! 

No. 5 Lancaster 

No. 6 Lancaster. 

Wallace chaser grindet 

No. 2 Partridge grinder 

No. 4 Partridge grinder 

No. 1 Vulcan grinde! 


grinder 


No. 2 Vulean grinder. 
No. 3 Vulcan grinder. 
No. 4 Vulcan grinder. 
No. 5 Vulcan grinder. 
No. 6 Vulcan grinder 
No. 7 Vulcan grinder 


18 in. Vulcan universal dise grinder. 
1S in. Electric driven grinder 


20 in. Vulean water tool 
Electrically driven 20 in. 
Springfield dry grinder 


Vulean water tool. 


Yankee twist drill grinders, 
Styles “D,” “L” and “P.” 
Presses. 
C2 Ferracute No. 31 Toledo 
C3 Ferracute No. 32 Toledo. 
(4 Ferracute No 0 ‘\ ieillard & Osswald 
C101 Ferracute No, 2 Vieillard & Osswald 
D72 Ferracute No. 3 Vieillard & Osswald. 
P1 Ferracute No. 5 Viellard & Osswald. 
3 Ferracute No. 62 Toledo, 
P4 Ferracute Crosby foot press. 
No. 3 Toledo. Fox ball cup press. 
No.123 Ferracute drawing press 
No. 6 Waterbury Farrel. 
Miscellaneous. 
\% in. positive pressure blower. 


Vulcan brazer 

Bolt pointer. 

Cutting-off machine 

2% in. Betts cutting-off 
Drop hammer. 

Circular saw. 

Springfield oil separator 

Pulley molding machine 

Waterbury Farrel double 
20 ft. Bending rolls, fine « 
Fox tube cutter. 

Spoke header. 

Tapping machine. 

P. & W. 2-spindle profiler 


machine. 


scarfing machine. 
-~ondition, 





Marshall & Huschart Machinery Co., 


A large assortment of Vises, Grinder Stands, Buffing Stands, Chucks, Etc. 
A large stock of standard size new machinery. Can make prompt shipment. 
One-Hundred page catalog. Yours, if you want it. Send address. 


62-64 South Canal St., Chicago. 


Branch Office : 22-24-26 Lake Street, 


Cleveland, Ohio. 
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NEW LOT 
SECOND-HAND TOOLS. 


Low Prices.—Immediate Delivery. 
REVISED WEEKLY 





Planers. 
60 in. x 60 in. x 24 ft., Two Heads. Fitchburg. 
48‘ x48" x16" One Head. Fitchburg. 


ae se" 2a” New Haven. 
6° 9° xa" 103 Powell. 

32 ** x32‘ x 8 ** Two Heads. Pond, 

26 °° x26°* x 7 ** One Head. New Haven, 
oa zag zis” - Pease. 

a4 ‘* x24 s ¢°¢ oe Ames 

4 °° x24 x 6° Fitchburg. 


Lathes. 
88 in. swing x 22 ft. Bed, Triple Geared, Screw Cutting, Com- 
pound Rest aid Cross Feed, comple te. 
50 in. swing Pulley Lathe. Niles Tool Works. 
36 ” x 15 ft Bed, complete. New Haven. 
30 o = 12° David W. Pond. 


28 eo soa” © = Putnam Mach. Co. 

24 ” sa" © ¢ New Haven 

au ” wa: |= Nicholson & Waterman. 

20 sid Tilia ° Star Tool Co. 

18 ad i beg ri Fitchburg. 

18 i tele Dustin. 

16 i sa. * . Perkins. 

16 ” se" ? sie Bement. 

14 a 2 elle Fitchburg. 
Dritts. 

Upright ~ in. swing, co mple te. Barnes. 


New taven. 
Radia! 5 vi arm, complete. Hilles & Jones. 
Multiple 4 spindle, * Niles. 


Miscellaneous. 
Niles Boring and Turning Mill 52 inch, double head. 
Horizontal Boring Machine, 3 in. bar, 48 in. feed. Fitchburg. 
Turret Chuc wveiny | athe, 36in. swing. Lodge & Davis. 
Universal Milling Machine No.2. Brainerd. 
Automatic Cutter Grinder, complete 
Shapers, 10, 16, 24, Crank and Friction. 
Slotters, 8 and 10 in. stroke. Ben.ent, and Niles. 
Keyseater 16 in. stroke. Colburn 
Screw Machine 1 13-16 wire feed friction head. Bardons & Oliver. 
= ” 1116 Jones & Lamson. 
a o * + Brown & Sharpe. 
Power Presses. Bliss, Stiles and Farrell. 
Pipe Machines, 4 and 6 inch capacity. 
‘Car Wheel Borer, 48 inch. 
Boiler Bending Rolls, 10 ft., hinged housing. 


LanGe STOCK New STANDARD TOOLS. 


J. J. McCABE, 


14 Dey Street, NEW YORK. 


Largest Stockh of... 


Machine Tools, 
Boilers, Engines 
«¢ Dynamos. 


Send for Special Detail Catalog of Two 
Thousand Pieces. 


FRANK TOOMEY, 


427-131 N. Third Street, PHILADELPHIA. 
Long Distance Telephone 261-262. 


NEW AND SECOND-HAND. 


each new 40 in., 50 in., 60 in. and 72 in. Wais 
& King boring mill, swing 4 in. over size. 








1 38in. x 30ft. compound rest lathe, New 
Haven, good as new. 
57 in. x 16 ft. plain rest engine lathe. 
60 in. x 23 ft. comp. rest eng. lathe, Gage. 


36 in. x 36 in. x 10 ft. planer, spr. dr., Sellers. 


— et 


36 in. x 36 in. x 13 ft. planer, Thayer & 
Houghton. 

1 36 in. x 36in. x 6ft. planer, Whitcomb. 

1 30in. x 30 in. x 5 ft. planer, Whitcomb. 

3 Grant & Bogart double column mill’g machs. 

10 ft. radial drill press, McNaul. 

112 in. radial drill press, Box &Son. 

new 621n. Mueller radial drills. 

24 in. friction geared shaper, Hendy. 

38 in. drill press, B. G., P. F. and auto. 
stop, New Haven. 

2-spindle profiler, good as new, Ames. 


48 in. spur gear cutter, Brainard. 
48 in. universal gear cutter, Pond. 
American Oil Gas Machine No. 3, capacity 


5,000 cubic ft. per hour, good as new 
9 ft. single head bor. and turn. mill, 
150 lathes, 10 in. to 60 in. swing. 
J.H. DAWSON MACHINERY CO., 


30-41 South Canal St., CHICAGO, ILL. 


— et et et et =e ee 


Niles. 





SECOND-HAND TOOLS. 
LATHES. 


12 x5 Robbins. 16x8 Pratt & W. 

13 x5 Pratt & W. 18 x6 Lodge & Davis. 

14x6 Blaisdell. 18x8 Pratt & W. 

15 . 6 Pratt & W. 21x 8 Pratt & W. 

16x5 Pratt & W. 27x20 Pratt & W. 

16 x 6 Flathers. 42x13 Pulley. 

16x6 Ames Mfg. Co. 42x 20, with tpr.,Nl’s. 

16x 6 Fifield. 20 ft. swing Pit Lathe. 

PLANERS. 

16x16x42 Walters|36x36x17 N. Y. En- 
Bros. gine Co. 

20x20x 6 P. & W. 10x7x46 Industrial 

36x33 x11 Harris. Works, 2 heads. 


BORING MACHINES. 


No. 1 Locomotive Cyl- ; 28x12 Hori., Sellers. 
inder Boring Mach., | 60 x 12 Hori., Pond. 
Newton. | 14 x 16 Star Feed Bor- 

3 in. Bar Horizontal, ing Bar. 

Irederick Miles. 
MILLING MACHINES. 
No. 2 Hand, Garvin. ,{ Pratt & W., Lincoln. 
No. 3 Garvin. | Double Col. Grant, 


Pratt & Whitney. 
6 ft. bed Duplex, New- 


ton. 
x 22 in. x 6 ft. 


No. 2 Plain, Garvin. 

Hiand, Ames Mfg. Co. 

48x14 Plain, B. & S. | 

36 in. x 36 in. x 13 ft. | 22 in. 
Ingersoll,planer type. | 6 in. Newton. 

MISCELLANEOUS. 

No. 2 3-spindle Gar- | pressure 35 gross 

vin Drill. tons, gap 8 ft. 2 in., 


No. 3 4-spindle Gar-| with Tower Crane, 
vin Drill. 15 tons capacity, 20 


48 in. Upright Drill, ft. span. 
Putnam. | 3 ton Hand Crane, 14 
16-spindle Car Wheel | ft. 11 in. span. 


i) 


ton Hand Crane, 11 
ft. 11 in. span. 


Drill, Niles T. W. | & 
6-spindle Hendey Drill | 


Press. 5 ton Hand Crane, 14 

14in. P. & W. Shaper. ft. span. 

1¥% in. Single Morgan | 5 ton Hand Crane, 29 
Bolt Cutter. ft. span. 

1 in. Double Morgan | 5 ton Hand Crane, 32 
Bolt Cutter. ft. span. 

24 in. Gould & E.| One Newton 8 ft. 


Gear Cutter. Floor Bor. Machine. 


No. 2 Perkins Screw Sturtevant Blower & 
Tress. Heater. 
One 2 H.-P. Consoli-| No. 8 Bement Single 


Punch, 36 in. 


dated Speed Con- gap. 
oa. 1% in. hole in 


troller. 
Hydraulic Riveter & 
Crane, Capacity | 1 500 "ib. Bement Stm. 





closing 1 in. rivets, Hammer. 


SEND FOR DETAILED LIST ANB PRICES. 


THE NILES TOOL WORKS CO., 
136 Liberty Street, New York. 





MACHINERY BARGAINS. 


9 Screw Machines, fine shape, price low. 

2 Turret Lathes. 

5 Screw Cutting Engine Lathes. 

1 Dayton Swaging Machine, like new, half 

price. 
Lot Iron Bench Vises, half price. 

2 tons good second-hand Leather Belting. 
15 Buffing Machines with countershafts. 

1 Hendy Shaper, friction geared. 

1 Brown & Sharpe Miller. 


Send for complete list and prices. 
TWO GASOLINE AUTOMOBILES, 
like new, only used as samples. 
A. W. GUMP & CO., 
DAYTON, OHIO. 


C.C. Wormer Machinery Co. 


CONTRACTING ENGINEERS 


Complete Power Plants Designed and 
Erected. 


Estimates cheerfully furnished. 
figure with you. 
Bargains in second-hand Engines, Boilers, 


Pumps, Air Compressors and Heavy 
Machinery. 


LARGE STOCK OF NEW MACHINERY. 


Main Orrices: 
97, 99, 101 Woodbridge St., DETROIT, MICH. 


WAREHOUSES: 55, 57 and 59 Shelby St. 








Let us 





New and Second-Hand 


MACHINERY 


Lathes. 
with 10 ft. face 





20 ft. pit lathe, plate. 


50x15 New Haven, triple grd. (practically 
new). 
36-48 x 22 Bement, grd. in face plate. 


36x 24 N. Y. 
face plate. 


Steam Eng. Co. ditto, grd. in 


37x23 Betts, grd. in face plate, with chuck 

30x13 Nicholson & Waterman, C. R., P. Cc. F. 

30x15 Fish, C. R. & P. C. ra 

27x14 Blair, C. R. & P. C. F., heavy 

26-50 x10 Bullard gap hid lathe, double 
friction back grd. head and fitted with 
taper, 31% in. a + oe 

20-25x10 F lather, s &2r.€. ¥. 


18 x8 Blaisdell, Rr & I. 


Two 17x8 Flather, R. & F. & P. C. F., Al 
Two 16x8 Blaisdell, >. ay & taper, Al. 
16x 6 Lodge & Davis, =, &. C. F., taper at. 


I: LA 
back grd. 


Iement single end aie 


Two 16 in. Dreses-Mueller monitors, 


auto. chuck 
Planers. 
48x42x12 L. W. Pond, 2 heads, new. 
16x 36x12 New Haven, 1 head. 
36x 36x12 N. Y. Steam Eng. Co., 1 head. 
30x30 x8 Harrington, 1 head. 
46x 26 x6 Putnam, 1 head. 
16x16x4 Lathe & Morse. 
Three 16 in. crank planers. 
Milling Machines. 

Heavy pat. Pedrick & Ayer heavy univ., all 

feeds. 
No. 4 Cin. univ., all attachs. 


No. 3 Garvin univ., all attachs. 
No. 3 Cin. univ., good as new. 
P. & W. rack cutter (semi-auto.). 


Drills. 


3 & 6 ft. Bickford radials, new. 

ft. Betts plain radial, good order. 

2 5 ft. Niles semi-universal. 

5 ft. arm Bdush radial, wood. 

No. 0 Bickford radial with 3 ft. 
new. 


— 


arm, good as 


Shapers. 


28 in. Smith & Mills, triple grd. 
24 in. Walcott, triple grd. 
4 traveling head shapers. 


Grinders. 
No. 2 B. & 8S. univ. 
No. 1 ditto. 
Nos. 2 & 3 Landis univ. 
Cin. plain cutter and reamer grinder. 
Gisholt tool grinder. 
No. 3 B. & 8S. cutter. 
No. 14 Landis plain. 


Screw Machines. 
2 in. Cleveland auto. 
5, in. B. & S. auto. 
No. 1 P. & W., wire feed. 
20 in. x 7 ft. F. & S. univ. turret lathe. 
Davis & Egan hub machine. 


good. 


Miscellaneous. 


3 in. bar Bement & Miles horiz. boring mach. 

84 & 72 in. Bickford vert. boring mills. 

42 in. R. & H. ditto. 

18 ft. Swampscott plate planer. 

250 Ib. Dinelt & Eisenharat power hammer. 

75 Ib. ditto. 

600 Ib. Chambersburg steam 
frame. 

400 to 1,700 Ib. Merrill frict. 

600 Ib. P. & W. drop hammer. 

36 in. Whiton auto. gear cutter, Al. 

Ss. P. Ruggles rotary spucting shear for safe 
manufacturing. 

1-spindle Garvin profiler. 

2-spindle P. & W. profiler. 

12 ft. Knowlton boring mill, Al. 

Also large stock of other tools. 
prices and descriptions. 


hammer, single 


drop hammers. 


Send for 


Prentiss Tool & Supply Co., 
115 Liberty St, NEW YORK, N. Y. 
Buffalo, 507 D. S. Morgan w.dg. 


Pittsburg, 120 Ist Ave. 
Boston, 200 Franklin St. 
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FOR SALE. 


Machine Shop and Foundry 
with equipment capable of 
employing sixty hands, in a 
flourishing city in Maine. 
Have a fine trade in gears 
and general mill work. 
Reason for sale will be fur- 
nished interested parties. 


Write to S., Box 862, care of American 
Machinist. 


PLANWERS! PLANNERS! 
60 in. x 60 in. x 25 ft. Betts, 3 heads. 
27in. x 27in.x Sft. New Haven. 
25 ingx 25in.x 6ft. Whitcomb. 

19 in. x 24 in. x 20 ft. Stearns. 
RADIAL DRILLS. 
90 in. Mackintosh Hemphill. 
70 in. Betts. 

Turret and Upright Drill Presses 

CARLIN MACHINERY & SUPPLY Co.. 
Lacock & Sandusky Sts., Allegheny, I’a 


LATHES. 
i—11 In. x 5 ft. Prentice Engine Lathe. 
I—13 if. x 6 ft. Pratt & Whitney Eng Lathe, taper attachment, 
1—14 in, x 44% ft. Jones & Lamson Lng. Lathe 
1—14 in. x 8 ft. Blaisdell Lathe. 
1 -16 in. x 5 ft. Prat & Whitney Eng. Lathe, taper attachment. 
I—17 in. x 64% ft. Amer. T. & M. Co. Eng. Lathe, taper attchmt, 
1—18 in. x 6 ft. Blaisueil Engine Lathe. 
1—18 in. x 11 ft. New Haven Lathe. 
1-20 in. x 5 ft. Bullard Turning Lathe, power cross feed 
1—20 in. x 21 ft jetonen Engine Lathe, taper attachment. 
1—26 in. x 12 ft. New Haven tngine Lathe. 
1—48 in. x 24 ft. Triple Geared Engine Lathe. 


PLANERS. 
1—15 in. x 15 in. x 3 ft. Planer. 
1—24 in. x 24 in. x 5 ft. Powell Planer. 
1— 0 in. x <4 in. x 6 ft. Chamberlain Plamer. 
1—36 in. x 36 in. x 10 ft. Sellers Plamer. 


BLOWERS. 
1—No. 9 Sturtevant Pressure Biower. 
1—No. 6 Sturtevant Monogram Blower. 
s— 40 in. Buffalo Exhauster. 1—16 in. Bost Blower, 











MISCELLANEOUS. 
1—Motor Driven Portab e Air Compressor. 
1— 26 in. Blaisdell Upright Drill. 
1—25 in. Allen Pneumatic Riveter. 
1—4 in. x 10 in. x 6 in. Steel Boring Bar, 3 heads 


BAIRD MACHINERY CO., 
123-1256 WATER STREET. 


PITTSBURG, PA. 








Our Bargains are Bargains. 





Yale & Towne Electric Crane, 23 
ft. 4 in. between tracks, capacity 
12,000 Ibs., in good order, with 
104 ft. of track. 


R. Dudgeon 650 Ib. Steam Hammer. 


New Haven Engine Lathe, 38 in. x 
19% ft., taking 13 ft. between 
centers, complete with taper 
turning attachment. 


Warren Radial Drill, 4% ft. arm. 
Warren Radial Drill, 5 ft. arm. 
Baush Radial Drill, 5 ft. arm. 


No. 6 Bardons & Oliver scr. mach., 
complete. 


Betts Planer, 60 in. x 50 in. x 18 
ft.. with 2 heads, in first-class 
order. 


Wheeler Planer, heavy pattern, 30 
in. x 30 in. x 8 ft. 


Send for our special bargain list. 


Hill, Clarke & Co., 


156 Oliver Street, - Boston, Mass. 
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Wormer’s List 


(List corrected Weekly. ) 








LATHES. | MILLERS, 
11in, x 4 ft. 3 in. Barnes, ft. pr. | No. a1 plain Garvin 
10 * x 4 “* Sebastian No. 1 plain, L & D. 
ao” 2s * Come Bench and hand millers, Garvin 
12 x4" — and Ames Lincoln millers 
r2 x5 Ree +} 
13 x 5 ** Sebastian . HAMMERS. 
13 x 6 ** Blaisdell 35 Ib A mony > Vv 
a: a Roe so ** bx ard litt, P. & Vv. 
14 x6 G. & B. oF age 
; x<e* 100 power, Cox 
16 “* x6“ Blaisdell GP eo iges —— “se 
18 x 8 ** New Haver “ — po Swe 
Sb ae oie oe ee 100 ** board lift, Merrell 
2 x o', ft. New Haven RAILWAY TOOLS. 
2 ** x14 “* Wiiliams 48 inch Car Wheel Borer 
24 °° x14 * Porter } agin. x an ft. single head Axle 
29 ** x12 * Putnam | Lathe, Industriai lron Wks 
New lathes 10 to 36 in. swing, 16 in. «x a1 ft. self centering, 
various bed lengths, all makes sin.hd.Axle Lathe. F.B.Miles 
PLANERS. MISCELLANEOUS. 
16 in, xt2in, x15‘, in, Bradford | Horizontai Boring Machines 
17 ** x17 x4ft. Whitcom 24 inch semi tu. American 


92 * nag ** 2 8 * Parsicy I 


SHAPERS. as ree 
6 x 9 Boynton & Plummer | 

8xi2 . = - 

10 in. crank, Dustin 

20 in x6 ft., traversing head, 


N.Y.S. Engr. ¢ 





4 
Auto, Wire Straightener 
Keyseaters, Baker & Davis 
Tapping Machines, Garvin 
Boring Bars 
B. & S. Polishing and Finish- 


DRILLS. ing Machines 
13 inch friction disc, Barnes 36 inch G. & F-. Gear Cutter 
13 ** Knecht 3 Vertical Boring Mach, 
13 “* sid hd... W.& R Cent. Oil Extractor 
aft plain radial, D.S.&B No.2 Bliss ovrhang 'g Scw.Press 


Gear Cutting Attach. for lathes 

175 light Dynamo 

Screw Ma hines, Turret Lathes, 
Blowers, Pipe Machines, and 
a large stock of general 
machinery 


2 spindle adjustable, F. & B 
1s inch Burnham 

3 Spindle B. & D 

6 spindle turret, Quint 

26 inch Prentice, siiding head 
35 inch Blaisdell, S. H., B. G, 





Good Goods, Low Prices, Quick Service, for Factory, 
Mill or Shop 
Large Stock of New Machinery. 


C. C. WORMER MACHINERY CO. 


Foot of Wayne St., DETROIT, MICH. 


Horizontal 
Boring Machine. 


We offer our 2% inch bar, 5 foot table 
machine, which we have been using 
fora short time in our works. Per- 
fect order, practically new, 


The Binsse Machine Co., 
NEWARK, N. J. 


Just Received at Our Warehouses. 


} Jones & Lamson Flat Turret Lathes. 

2 No. 7 Baker Blowers, also 1 No. 7%. 

150 lb. Hackney Hammer, also 1 50 Ib. 

18 in. Morton Keyseater. 

21in.x12ft. Silk Engine Lathe, new. 

2 in. Cleveland Automatic Screw Machines. 

No. 12 Brown & Sharpe Milling Machine. 
Gro. H. Bower & Co., 

Williamson Bldg., Cleveland, Ohio. 


14in.x 6 ft. Eng. Lathe, Windsor. 

16in.x 6 ft. Fox Monitor, American. 

18xin.x 5ft. Monitor Lathe, Windsor. 
18in.x 8 ft. Eng. Lathe, Porter. 

19 in. x 10 ft. Eng. Lathe, Silk. 

22 in. x 10 ft. Eng. Lathe, Davis. 

30 in. x 12 ft. Eng. Lathe, New Haven. 

20 in. B. G. & S. F. Drill, Davis. 

62 in. Radial Drill, Mueller. 

16 in. x 16in. x4ft. Planer, Hendey. 

20 in. x 20 in. x 5 ft. Planer, Ames. 

24 in. x 24in.x5ft. Planer, New Haven. 

No. 18 Bliss pattern Press. 

No. 20 Bliss Power Press. 

Nos. 3 & 36 Presses, Niagara. 

No. 1 Hand Miller, Garvin. 

No. 2 W. F. Screw Machine, Garvin. 

No. 25 B. G. Miller, B-Brainard. 

900 Ib. Drop Hammer, Merrill. 

Pair 40 In. Geared Hand Rolls. 
Sensitive Drills, Presses, Millers, etc. 
Can give bargains in new and second-hand 

machines at all times for immediate shipment. 


GEORGE E. AFFLECK, 
No. 109 Liberty St. - N.Y. CITY. 








ie | 
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. . 
Desirable Second-Hand Machinery. 
LATHES. 
14 in. x 4% ft. Putnam 
14 in. x 5 ft. Lathe & Morse 
14 in. x 6 ft. Bogart, rise and fall rest. 
14in. x 6ft. Le Blond Stud Lathe. 
15 in. x 6 ft. Wood & Light, rise and fall 
1éin. x 6ft. Putnam, and chuck. 
16 in.x 7 ft. Lathe & Morse 
20 in. x 7 ft. Conway, plain rest, power cr. fd. 
20 in. x 8 ft. Pratt & Whitney, plain rest. 
22 in. x 18 ft. Pond 15in. x 5 ft. Reed. 
24 in. x 19 ft. Pond. 60 in. Pit Lathe. 
28 in. x 20 ft. Harris Gap Lathe 
32 in. Putnam Pulley Lathe 
20 in. Potter & Johnson Turret Lathe. 
62 in. x 14% ft. New Haven, trp. gd., fine con 
MILLING MACHINES 
No. 1 Brown & Sharpe universal 
No. 12 Brown & Sharpe plain 
No. 2 Cincinnati plain. 
Garvin Hand Miller 
No. 1 Garvin universal 
No. 4 Garvin. No. 3 Kempsmith 
No. 2 Garvin No. 10 Kempsmith. 
No. 2 Kempsmith Lipe universal. 
No. 2 Pratt & Whitney hand 
No. 2 Pratt & Whitney, Lincoln pattern. 
Pedrick & Ayer heavy plain miller 
Pratt & Whitney duplex No. 3%, 8 ft. plates. 
Pratt & Whitney, Lincoln pattern 
PLANERS 
16 in. Crank Planer 
24in.x24in.x 6ft. Pease 
26 in. x 26in.x 6ft. Wheeler. 
86 in. x 36 in. x 10 ft. New Haven 
72 in. x 60 in. x 14 ft. Betts 
PRESSES 
Crosby Foot Press. 
No. 123 Ferracute Drawing 
No, 62 Toledo. 
No. 6 Waterbury-Farrel. 
D-2 Ferracute Drawing. 
SCREW MACHINES. 
No. 1 Brown & Sharpe automatic. 
14 in. Brown & Sharpe auto. Turret Lathe. 
2 in. Cleveland automatic. 
18 in. Davis & Egan Screw Machine. 
No. 1% Dreses-Mueller Screw Machine. 
241n.x 7 ft. Garvin Turret Lathe. 
No. 2 Hartford automatic, double spindle. 
1% in. Hartford automatic. 
2% in. Hartford automatic. 
19 in. x 6 ft. Lodge & Davis. 
20 in. Potter & Johnston Turret Lathe. 
16 in. x5 ft. Pratt & Whitney. 
22 in. x7 ft. Pratt & Whitney. 
22 in. x 8ft. Lodge & Shipley Screw Machine. 
Garvin Hub Forming Machine. 
No. 2% Pratt & Whitney, 1% in. 
No. 3 Pratt & Whitney, 2 in. 
No. 3 Pratt & Whitney, 2% in. 
No. 3 Pratt & Whitney, 2% in. 
No. 1 Prentiss. 
DRILLS. 
22 in. Hamilton, B. G. & P. F. 
24 in. Barnes. 
24 in. Schumacher. 
30 in, Lodge & Davis radial. 
80 in. Dietz radial. 
4-spindle Pratt & Whitney. 


BORING MILLS. 
80 in. Sellers. 


GRINDERS 
Diamond Cup Grinder. 
No. 64% Diamond Water. 
Garvin Grinder. 
Gisholt Tool Grinder. 
Springfield Double Wet Grinder. 
Universal Bench Grinder. 
Grindstone Frame and Stone. 
Brown & Sharpe Univ. Tool Grinder. 
Diamond Cone Grinder. 
Cincinnati Cutter & Too! Grinder, plain. 


MISCELLANEOUS. 
4 in. Positive Pressure Blower. 
1% in. Acme Bolt Cutter. 
1 in. Acme Double Bolt Cutter 
Bolt Pointer. No. 5. Ajax Bulldoser. 
Vulcan Brazer. Cutting-of! Machine. 
2% in. Betts Cutting-off Machine. 
Drop Hammer. 
Springfield Oil Separator. 
Pulley Molding Machine. 
Double Scarfing Machine, Waterbury-Parrel. 
Fox Tube Cutter. 
Spoke Header. 
Tapping Machine. 
20 ft. Bending Rolls, fine condition. 
Ames 2-spindle Profiler. 

A large assortment of Vises, Grinder 
Stands, Buffing Stands, Chucks, etc. A large 
stock of new machinery. Send for our cata- 
log. 


MARSHALL & HUSCHART MACHINERY CO., 
62-64 So, Canal Street, CHICAGO, ILL 


Cleveland Office and Warerooms, 119 Bank Street 


60 in. Sellers. 
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~The Rivett-Dock Threading Tool 
The Great Time and Labor Saver 


This is the new modern Threading Tool that is taking 
the place of the single point tool in so many machine 
shops, because of the ease and rapidity with which it 
cuts threads. It is a great improvement over every 
other kind of threading tool. With a single sharpening 
it will make a hundred cuts to one of any tool of the 
single point type and every thread will be accurate 
to the minutest degree. With the single point tool, 
results depend entirely upon the skill of the operator. 
With the Rivett-Dock tool no skill is required ; any 
person capable of reversing a lathe can at once cut 
accurate and finished threads without fear of mistake 
or failure. The best evidence we can present is what 
the tool actually accomplishes in representative shops. 
For instance : 
. Bridgeport, Conn., May 29, 1901. 
The Rivett-Dock Company, Brighton, Mass. 
Gentlemen :— 

In reply to your favor of May 24, it gives us pleasure to say that some time 
ago we purchased one Thread Tool and found the same so useful and indispensable that 
we later ordered two more, and all three are giving perfect satisfaction, and are’making 
a saving on an average of about 75% over the old way of cutting threads with a 
single point tool. We feel, with such a saving, that we cannot possibly afford to be 
without them. Yours Truly, 

The Ballard Machine Tool Co., 
‘H. F. Brandes,” Supt. 





We have sold so many of these tools and are so sure that the tool will give satisfaction, that we will 
send one on trial to any responsible firm. Write for Catalog giving all the details. 


The ‘Rivet t -Dock Co. y Brighton, Boston, Mass., U.S. A. 
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© The “Rivett’ Precision Lathe 





i] 
Here illustrated, is a lathe of great strength and accuracy. It is built for engineers, tool- 
makers, scientists and skilled operators of every profession. Starting with plain turning 
it performs an almost endless number of operations each with the nearest possible 
approach to absolute accuracy. The long feed is regulated by an automatic stop which | 
is easily adjustable to any point on the bed. This lathe is in daily use, chasing fine taps 
in the shops of some of the most exacting tap manufacturers. We shall be pleased to 


| Faneuil Watch Tool Co., Brighton, Boston, Mass., U.S.A. 











afford you every detail. 
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PRATT & WHITNEY CO. 
HARTFORD, CONN. U.S.A 








PRATT @ WHITNEY CoO., ™Conx-” 


OFFICES 
New York: 136-138 Liberty St. Boston: 144 Pearl St Philadelphia: 21st and Callowhill Sts 
16 So. Canal St. St. Louis: 516 N. 3d St Dayton: 1383 Salem St 


Pittsburgh Frick Building Chicago 











WILL NOT CRUSH PIPE LIKE 
OTHER VISES. 





Hy 


Grips Pipe 1 inches, inclusive, and 
by reason 8 of its solid and sub- 
stantial ‘‘make-up,’’ also furnishes a first-class 


TOOL FOR GENERAL 
MACHINE WORK. 
It is fitted up with 5-inch Jaws of Solid 
Steel, cut extra coarse to grip Pipe firmly. 
It weighs eighty pounds. . . 


H. MUNZING, 170-8 


General Offices, 


128-132 Federal Street, 
BOSTON. 


Works at South Boston. 





NEW YORK OFFICE, 
807-808 Park Row Bldg. 





Material for High 
Pressure Steam 
Power Plants 
a Specialty. 


r FE « 
Agent for Gre Brita Irela 


AUG. EGGERS, Bre Ger 1 
\ tor 1 nta 























HOWN with combined lever 
S and screw feed tail stock ; 
or furnished with plain tail 

stock when desired, at same price. 
Steel spindles are accurately 
ground, fitted with bronze thrust 
washers, case hardened steel nuts 

















w ind bushings for taking 

— ‘ os aking up wear. 

Our Patent Lever and Screw Feed 

Combination — consists of two 

spindles, inner one operated by 

screw, outer one by lever ach 

can be used separately without in- 

terference to the other. It is a sub 

- y stantial, well built lathe in every 


part; weight complete about 250 Ibs. 
Our catalog will acquaint you with 
full particulars. Shall we mail one ? 


sl - : = AAA 


Diamond Machine Co., 


Vv D W FEED BENCH LATHE, ‘ 
aaiieates eet og ~My 4 Bed. Providence, R. I., U.S.A. 
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Brown « Sharpe Mfs. Go., 


Providence, R.I., 
. U.S.A. 


Philadelphia Office, 444 The Bourse. 


Chicago Office and Store, 
23 So. Canal Street. 





~+WE MANUFAGTURE — 
MILLING MACHINES—Universal, Plain and Vertical Spindle. 
GRINDING MACHINES—Universal, Plain, Surface and Tool 
AUTOMATIC GEAR CUTTING MACHINES—For Spur and Bevel Gears. 
SCREW MACHINES—Plain, Wire Feed and Automatic. 
CHUCKING MACHINES—Vertical and Horizontal. 
FURNACES—Case-Hardening and Annealing. 
CUTTERS—Milling and Gear. 
MACHINISTS’ TOOLS and MEASURING TOOLS. 





BILLINGS 
Drop Forged Steel 
SNAP GAUGE 
BLANKS. 


of best tool steel and t 
A very useful article 


Made 
carefully annealed. 
to all manufacturers of locomotives, inter- 
changeable tools and machinery generally. 
Nineteen sizes in stock 
Drop Forgings 
OF EVERY DESCRIPTION AND 
a s 5 
Machinists’ Tools. 


CATALOG ON REQUEST. 


The Billings & Spencer Co. 


HARTFORD, CONN., U.S.A. 
London Office No. 8 Long Lane, A rsyate St., London, 
E.C., England 








Black Diamond Files and Rasps 


PERFECT ALWAYS 


Twelve Medals 
Awarded at 
International Expositions 





For Sale Everywhere 


G. & H. BARNETT CO., - Phila., Pa. 
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7 hd | O re Wo r k and better work can be done with 4 
4 our Tools. What this means to p 
> you may p‘ove more than a mere question of dollars. P 
< TRADE MARK Our Self-Feeding Reamers are earning lots 4 
4 of praise. Have you seen them? > 
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1 GLEVELAND TWIST DRILL GOMP’Y, $ 
> Gleveland. New York. Ghicago. 4 
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asic Stuart’ ° Wed 
uar *¢ edge 
\ Patent ompression Coupling 
N <= Requiring No Keys 

| Has successfully stood the test for eleven 

. —oorTr—— years, and is still being shipped on trial. or 

= ; ¢ money returned if you want it. All sizes 

mn“ kept in stock. 

\ 4 + 


R. J. Stuart’s Foundry & Machine Works, 
NEW HAMBURG, N. Y. 








DUR MORTICE GEAR CASTINGS 


Bristol’s Recording 
ARE MACHINE MOULDED oso nce 
SO THE CORES ARE EVENLY i fa ee rs 


Silver Medal Paris Expositicn 
The Bristol Co., Waterbury, Ct. 


New York Branch, 114 Li 


WEST HAVEN MFG. COMP’Y 





SPACED [roches 





GLEASON| 
TOOL CO. 
RAWHIDE GEARS 


MANUFACTURED BY 


Cleveland, 
HORSBURGH & SCOTT, “'s\ee" 





erty dt. 






















SAWS. 


See our advertisement on page 182. 














to-inch to 30-inch swing. 
Afll threads can be cut with- 


out stopping lathe or reverse © 
ing lead screw. 


THE 


R. K. LeBLOND MACHINE TOOL CO. 


4620 EASTERN AVENUE, 
Cincinnati, Outo., U.S.A. 
Niles Tool Works Co., New York, Eastern Agents. 


J. Lambercier & Co., Geneva, Sole Agts. for Switzerland. 





The well-ordered smithy 
knows naught of smoke, fumes 
and gases. Work is done bet- 
ter than before. How? Page 
*3- Buffalo Forge Company, 

Buffalo, N. Y. 








Drop 
Forgings. 


Send us 


MODEL OR DRAWING 
for estimate 


WYMAN & GORDON, 


WORCESTER, MASS. 
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A New Principle in Hydraulic Presses. 

The accompanying illustrations show in 
several applications a new principle in hy 
draulic presses which has recently been 
brought to this country by its inventor, 
Otto Philipp, of 17 Irving Place, New 
York. It accomplishes two main objects 
First, it saves the loss of power due to the 
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en by a belt or electric motor, the pressure 
for operating each machine being generat 


ed within itself. Moreover, the pressure 


produced is only that actually used, there 
being no loss due to the throttling of high 


pressure water for machines that are op 


erated under less than their full load 


Fig. 1 shows a small hand which 


press 
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corresponding cross plate e on the main 


1 


ram, the spindle serves also to return the 


main plunger after the working stroke by 
mechanical 


Phe 


plunger is 


engagement 


hand wheel f, by which the screwed 


Ope 
formed as part of it 


rated, has a water tanl 


and, at the lower end 


} 


f this plunger valve g which is not 
shown in operative form in this illustra 
tion, but it 1 hown in Fig. 2 As 
uming the val\ vn in Fig. 1 to ke 





















































l 
al = a. * ) 
 cccmpidinahaghednetelll Va 
{| 
| 
“—— = 
FIG. 1. 40-TON HAND PRES FIG. 3. 209 
preliminary or take-up movement of the may also be considered as a schematic 
plunger by high-pressure water and, as_ illustration of the general invention. In 


the outgrowth of this, it saves the cost 


of the surplus capacity of machinery neces 
sary to produce that power. Secondly, it 


doe; 


away with the usual hydraulic plant 
Each 
press is entirely self-contained and is driv 


of pumps, accumulator and piping 


this illustration a is the cylinder and Pp 1s 


the main plunger or ram \ hollow 


screwed spindle ¢ acts at its end 
as a hydraulic plunger and produces the 


lowe I 


high pressure required for the work By 


the collar d, at its lower end, and 





RI 
operative, the ; n of the machine its as 
follow \ piece of work requiring to be 
pressed having beer. placed upon the platen 
the hand wheel is turned and the screwed 
spindle descend The pressure of water 
due to the elevation of the tank causes 
( n plunger to descend as rapidly 

( ed spindle will permit, Whet 
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centact with the work takes place, the 
pressure due to the head of water is no 
longer sufficient, but further movement 
of the screw causes the screwed spindle 
to act the part of a pump plunger. The 
valve g closes, the screwed plunger de- 
scends within the hollow main plunger 
and the pressure required f r doing the 
work is produced. Reversing the motion 
of the hand wheel withdraws the screwe 1 
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Fig. 3 shows a 200-ton power press ar- 
ranged for bookbinders. The principle is 
precisely the same as in the previous press, 
the only structural variation being the ad- 
dition of gearing, friction and 
belt pulleys, to operate the press by power. 
Open and crossed belts drive the pulleys, 


clutches 


a hand lever controlling the clutches and 
the direction of motion. A with 
stop collars b and c limits the movement 


nut a 
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FIG. 4. 


plunger from the hollow of the ram, which 
latter ascends at a speed determined by 
the ratio of areas, until the collar d en- 
gages plate e. Slightly before this engage 
ment the pin / of Fig. 2 engages this plate 
and opens valve g when the further up- 
ward movement of the screwed plunger 
raises the ram by mechanical engagement 
and at the same time returns the water 
to the tank. The machine shown in Fig, 1 
was made for making test briquettes of 
cement and for other similar work. Its 
capacity is 40 tons. 


STATIONARY 
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in both directions, and a safety valve pre- 
vents overloading. 

Fig. 4 shows a power-driven stationary 
riveting machine. In this case there is no 
weter tank, the machine being connected 
to the public water supply main‘at a, from 
which a greater initial pressure is obtained 
than from a tank located on the machine. 
It will be observed that there is—or need 
be—no consumption of water, as the re- 


turn movement of the ram returns the 
water to the mains. It will be observed 
also that the machine may be used for 


large or small rivets with a consumption 
of power proportionate to the work done. 

Fig. 5 shows a portable staybolt cutter 
which contains still another variation. In 
this the closed 
water chamber a 
lapsible rubber bag b. 
with a sealed charge of compressed air 
by the valve c. This portable charge of 
pressure water obviously acts precisely like 
The screw 


case machine contains a 


which contains a col 


This bag is filled 


a connection to a water main. 
plunger is modified to suit the position of 
the water chamber and also to make the 
machine more compact, but the essential 
Like the first ma 
hand 


principle is unchanged. 


chine shown, this is worked by 
power. 

Fig. 6 shows a portable riveting machine 
which, like the staybolt cutter, is fitted 
with an air bag, but the screw plunger 
is in this case driven by an electric motor 
The reversal of the motion of the screw 
is obtained by two sets of gears which 
are fitted with magnetic friction clutches. 
This machine is intended for driving riv- 
It is capable of pro- 


Its gross 


ets up to one inch. 
ducing pressures up to 50 tons. 
weight is 700 pounds and the motor is of 
14 horse-power. 

Still another modification is 
the forging press, Fig. 7, which is oper 
ated entirely by water pressure, though at 
a comparatively low pressure—100 to 200 
pounds per square inch. The water main 
is connected with the hollow upper cylin- 
der head a and also with port b of the 
valve chest. The slide valve is of such 
proportions that in the mid position shown 


shown in 























FIG. 5. PORTABLE STAYBOLT 
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ports c and d are both open and, through 
the valve chest, afford free connection be- 
tween the two ends of the auxiliary cylin- 
der. 


valve 


The exhaust is from the body of the 
chest, but is sealed by having its 
lower end dip below a water line, in order 
to prevent air entering the chest as well as 
to prevent water escaping except as deter 
mined by the movements of the press. 

In the position shown equilibrium exists 
between the upper and lower ends of the 
auxiliary cylinder, but the pressure from 
the the 
plunger e into the ram cylinder, and, with 


main passes through tubular 


the weight of the ram, causes it to descend 
with the 
the 


until the dies contact 


the 


come 1n 


work As ram descends, water 


passes from the lower to the upper end of 


the auxiliary cylinder and none is con 


sumed there. There is a consumption of 
water in the ram cylinder, but this is re 
turned to the main on the return stroke 


with the 


When the 


work, the slide 


come in contact 


dies 
is raised, by a suit 


hand-lever f, admitting the 


able 





FIG. 6. PORTABLE 
from the mains to the upper end of the 
auxiliary cylinder, forcing the tubular 


plunger down in the manner of the screw 


in the previous machines. During the 
actual pressing, water is exhausted from 
the lower end of the auxiliary cylinder. 
The work done, the valve is returned to 
the mid position, re-establishing equilib- 
rium in the two ends of the auxiliary cyl- 
The end of the tubular plunger is 
the 


acting upon the 


inder 


now well within the main ram, and 
pressure from the mains, 
annular area of this plunger, raises it and 
the auxiliary piston until the contact of 
the collar at the end of the tubular plunger 
described in connec 
the 


The slide valve is now lowered, ad 


opens the valve, as 


tion with Fig. 2, when movement 


stops. 
mitting pressure from the mains to the 
lower end of the auxiliary cylinder’ and 
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causing the ports to rise to the positions 
the tne 
the from 


shown in illustration During 


movement water is exhausted 
the upper end of the auxiliary cylinder, 
b t the water which filled the ram cylinder 
during the first part of the working stroke 
is, during the return stroke, returned to 
the mains, thus leading to a small net loss 

Another highly ingenious application of 
the machine for 


main principle is to a 


making pressed brick, a feature of which 


is that the material is subjected to pres 
sure twice with an interval of time be 
tween, whereby the contained air is given 


an opportunity to escape. As this machine 


occupies a field of work which is foreign 
to that covered by this paper, we will omit 
a detailed description of 


Progress in the Machine Tool Industry During 
the Decade 1890-1900. 


We extract the following trom Census 
Bulletin No. 247 

The appearance of Ol s tl ding 
State in manufacture met rking 


MACHINI 


machinery points to one of the interesting 
phases of the development of this industry 
Within this 


a marked tendency 


during the past ten years 


decade there has been 


toward specializat on, particularly among 


the new establishments that have started 
business in recent years. Most of the 
older manufacturers of machine tools, 
whose business runs back for twenty or 


thirty years, produce a variety of machines, 


in some cases embracing nearly everything 


required for the equipment of a new shop 


In late ye however, manutacturers 


starting in this branch of industry have 
very gencrally limited their operations to 
the production of a single type of ma 
chine, or, at the most, to one class em 
bracing tools of similar types. For ex 
ample, there are large establishments in 


which nothing is manufactured but engin 
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lathes, other works are devoted exclusively 
milling ma 


to planers, while in others 


chines are the specialty 


This tendency has prevailed in Cincin 
nati perhaps more than in any other city, 
and has been one of the charcteristic feat 

res of the rapid expat n of the la 
chine-tool industry in that city dvring the 
pas ten vea LD) ge the census vea 
there wet ( I woe shm 
devoted to é Manufacture f meta 
working machinery, a exclusively of 
tl classes gene! lly des C | ¢ 
tools 1 the gcreg 
ed to $3,375,436 

Philadel; Qt f 
mac ery ¢ I establ ni re 
ported rage produc f meta 
working ’ y val $3,005,574 
Che i pr ( ( ait ( t 

Is with le f p t i 
c f ( ( 

4 W . | ( 
cent 2 
Providence R. | d 

lal I re I W 
he product of 14 esta m 

£2, auring = 4 > yt $2,920 jI 
Het ¢ d ! diver 

\ eam 

Saas 

d gear « ers d g machines 

-_ s \ rovi r 
ind t ! 
( act I 

Hartt ( IP 
dence, ar "\ fea 
n the 1 hing d with I 
rar. Tt pre duc mong which automat 
ind semi-automatic machines might be 


During the 
Hartford 


on of metal-working 


mentioned as most significant 
census vear II tabl.shments in 
reported the produ 
machinery to the value of $2,796,935 
Worcester, Mass., is 


center for the 


another important 


manufacture of machine 


tools, with much of the 


same specialization 


that is manifest in Cincinnati Cwenty 


four establishments reported for the cen 
sus year products aggregating $2,009,357 
in value 

manufacture of ma 
the differ 


lines of in 


Specialization in the 


chine tools has followed closely 


entiation of processes in othe 


dustry, and thus there has been created 


a multitude of special machines, each de 


signed to perform some single and often 


Phe 


try furnishes a striking illu 


very simple operation bicycle indus 
tration of the 


tool 


demand for special tools 


readiness with which the machine 
builders met the 
to produce the various parts required in 
rhe 


the construction of a bicyck a Ivent 


1 1 1 1 1 


f the chainl wheel called for a ma 
chine which would cut small bevel gears 
iccurately, rapidly and economically, and 
uch machines were quickly forthcoming 


laracteristic tendency 


This, indeed, is a « 


of the machine-tool idustry—the effort 
to create ' vy type f tool wl ich will 
do more and at | t than can be done 
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by any of the ordinary appliances at the 
command of the machinist. 

Progress in machine tools and machine 
shop practice during the past decade has 
been marked by the following significant 
features: 

1. The automatic and semi-automatic 
principles have been extended to new and 
larger classes of work than before. 

2. The forming tool has become a recog 
nized shop appliance 

3. The “oil-tube drill” has been de 
veloped from an exceptional to a regularly 
uscd tool. 

;. Compressed-air portable tools have 
been developed substantially de novo 

5. The application of the power press 
has been greatly extended 

6. lectrical driving has come into gen- 
eral use 

7. The system of heavy portable ma- 
chine tools in conjunction with a massive 
iron floor plate has been originated. 

8. The grinding machine has been large 
ly increased in size, power and extent of 


lated to machine-shop prac 


Closely 
tice, though scarcely coming within ma- 
chine-tool classification, may be men 
tioned: 

9. The development of traveling cranes. 

10. The origin of high-speed steels for 
cutting tools 

These lines of development may be di 
cussed briefly in the above order. 

1. The extension of the semi-automatic 
principle, as illustrated by the hand-oper 
ated turret lathe, has been chiefly toward 
the execution of larger and heavier work, 
while the use of the entirely automatic 
turret lathe has been extended not only in 
the same direction, but it has been adapted 
to entirely new classes of work. An illus- 
tration of the first line of development is 
found in several types of turret lathes 
which, although employing certain meth 
ods of attacking the work which were not 
known before their advent, is neverthe 
less essentially an extension of the turret 
principle to larger work than had before 


been done Vv it. 

An illustration of the second line of de 
velopment is to be found in the “maga 
zine feed” full automatic turret lathe. 
Prior to the advent of this machine, the 
full sutomatic machine had been employed 
exclusively for making screws, studs, etc., 
from bar stock which was fed to the ma- 
chine through the hollow live spindle, the 
pieces being first turned, threaded, etc 
and then cut off, when the bar of stock 
was fed forward and another piece made 
the operation continuing until the bar ot 
stock was used up. The new machine ap 
plied the automatic principle to the ma 
chining of parts which, when in the rough, 
were already in separate pieces, 1. @., cast 
ings or drop forgings In doing such 
work the finished piece must be taken 
bodily from the machine and a new rough 
piece inserted. This is a fundamentally 


different operation from merely pushing 
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a long bar of stock to a new position. It 
is effected by the 
magazine being filled with rough parts by 
the workman, these parts then being auto 
matically inserted in the machine and re- 
The line 
the 


“magazine feed,’ the 


moved therefrom when finished. 
of development exemplified by ma 


chine first mentioned belongs to the entire 


decade, while that exemplified by the 
other belongs to its close 

Another line of development in_ this 
class of machines which should be men 


tioned is the use of multiple spindles, 
the classes of 


to the ex 


whereby output of certain 
work is very greatly increased 


tent of a threefold ratio in some instances. 


\n outgrowth of this development has 
been the making of small brass screws 
and similar articles without money con 


sideration, the chips cut off in making the 
articles being accepted as sufficient pay 
ment for doing the work. 

2. The use of th forming tool 
back of the 
but its use prior to 1890 was chiefly, if 


xg eS 


decade under consideration, 


not entirely, for the making of articles 
from very soft composition castings, ex 
amples of the work being seen in the 


caps of salt and pepper boxes. The appli 
cation of the principle to harder material 
came about in connection with the bicycle 
industry, one of its first applications to 
in the making of 
the 


articles of steel being 


bicycle-wheel hubs. If this was not 
first application of the method to steel, at 
least it familarized the mechanical public 
with it, and from this it has come to have 
quite an extended application 

3. By the drill” is 


drill—either flat or twist—having an oil 


*oil-tube meant a 


tube or oil channel leading to or near its 
point, through which a current of oil may 


be forced to lubricate and cool the « 


‘utting 
edges and to wash away the chips. It is 
used chiefly for deep drilling in steel and 
usually in machines of the lathe class, in 
work fixed 


although | 


revolves against a 


the 


which the 
drill, 


used in upright drilling mechines, in which 


so 


arrangement is a 
the tool revclves. The history of this ap 
pliance is almost exactly parallel to that 
known and 


of the forming tool. It was 


used to a limited extent before 1890, hav 
ing been first used for the drilling of gun 
barrels; but its more extensive application 
like that of 


credited to the bicycle industry, the devel 


must, the forming tool, be 


opment of the two tools being, in fact, 


simultaneous. The forming tool having 


been successfully applied to the machining 
of the outside of bicycle-wheel hubs, it 
was found that a portion of the gain due 


to its faster action was lost because the 


simultaneous drilling of the hole required 
more time than the work upon the outside 
of the This 
led to the adoption of the oil-tube drill 


piece. condition of things 


for this work, and from this application 
the use of the appliances has become wide 


Of the two, the oil-tube drill 


ly extended 
is no doubt the more important 


The in- 
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creasing use of hollow-spindle lathes and 


of automatic and hand-operated turret 


lathes, in which the spindles are neces 
sarily hollow, not to mention milling and 
having hollow spindles, has 


field of 


other machines 


given a wide usefulness to this 


tor y]. 
4. Th 
pretentious 


numerous class of small and un 


pneumatic tools which came 


into prominence and extended use during 
the decade under review 


may, it Is quite 


} 
t 


possible, be looked upon ultimately as thx 


machine-tool devel 


Of these, the first 


most important single 


opment of the decad 
in order of importance as well as of tim 
is the pneumatic hammer. Originally d¢ 
vised as a substitute for the hand hammet 


and chisel in the machine shop and in 
stone-cutting, it has extended its field of 
other fields, and is 
to-day an indispensable tool in shipbuild 
ing and in the 
buildings. Of 


pressed-a‘r tools, the next in importance 


usefulness to many 


erection of steel-frame 
the general class of com 
to the hammer is perhaps the rotary drill, 
which, in its numerous forms and applica 
tions, has introduced mechanical power in 
place of hand labor for classes of work 
mechanical 
These 


numerous other applications of compressed 


to which the application of 


power secmed almost hopeless. and 


similar work stand 


credit of the 


air to machine and 
wholly to he 


almost decade 


1890 to 1900, the hammer alone having 
been in use prior to 1890 
5. The great expansion in the use of 


power presses which has taken place dur 


this decade must be credited largely 


ing 


to the growth of the electrical industries 


The advent of the laminated armature for 


electric generators and motors called for 


accurately made punchings of sheet metal 


of a size and in numbers previously un 
known, The power press furnished the 
natural method of making them, and in 


1 


its development the capabilities of the ma 


chines were demonstrated as they had 


never he en before 


ie) The 


driving machine t 


electric motor as a means of 


ols first seriously 


was 


proposed about or shortly before the mid 


dle 


looked upon by mechanical men as a 


ot the decade, and was generally 
fad 
Che innovation, never 


foothold, 


of the electrician 


theless, obtained a and advan 
tages which were not foreseen were found 
to attend it It has become the accepted 
method of driving factories (a) which are 
composed of many departments, the flexi 
bility and economy of the system in dis 
tributing power over a considerable area 


from a central station being here the fac 


tor of dominating importance, and (b) 
those which are of a nature requiring 
tools and machines to be located at con 


siderable distances apart, especially if 


they are also to be intermittently oper 


ated. It is also making rapid progress in 
machine shops, to which the above limita 
tions do not apply, though in such appli 


cations opinion regarding its merit is still 
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unsettled \ leading controversial point 
is the attachment of individual motors to 


each machine tool versus group-driving of 


several machines through a single motor 
and a line shatt Chere are well-defined 
conditions under which each method is 

there is still a wide interven 


suitable, but 


ing field of debatable ground \s a mat 
ter of fact, in this field the individual m 
tor ts iking rapid progre more so 
)P rl ip t! n cat S id ez iined 

7. Lake ‘ creased development of 
power presses, the tloor-plate portable t 
yvstem of attacking yw 1 ‘ 
credited to the el ndus 1 W cn 
in this instance, curiously enough, fu 
nished both the work for which the svs 
tem was first devised and the means for 


doing the work It was the machining of 


the ring or magn 


generators to wh 


applied, and the electric motor supplied 
the only practicable method of driving the 
tools which form part of the system. The 
system has not yet found much applica 
tion outside of electrical worl although 
a beginning has been made, and th 
growth will doubtl 1 

s Phe grinding machine w first de 


vised during the preceding decade as a 


means of doing superior work ut it was 
not long before it became evident that it 
Was a uirce Of economy as Wwe is a 
means of securing superior workmanship 
The full significance f tl was, howevel 
slow to be rea 1, and it was 1 intil 
toward the close of the decade that the 
movement begat toward a very 1 irked 
increase in cap weight d power oft 
the acl Tit 
) Ih oO 1 rr lop pra 

tice ha there b ( ( rr¢ in 
\n erican sh } du 1 tl de at t] } 
in the prov 1 rt ) facilitie 

Twenty year go the abse f these 
facilities w 1 mn reproach, but to 
day ther undoubtedly better crane set 
vice n the United State than ex { else 
where This de veiopment 1 to Tt cred 
ited to the electric motor, without which 
it is at least doubtful if the present stage 


of progre have been reached 


The mere transmission of the power re 
quired for cranes of present capacities by 
the old square shaft or flying rope would 
be a. serious problem Electricity fur 
nishes, in fact, an ideal method of driving 
cranes, and the necessary installation of 
an electric plant for operating cranes has 
no doubt greatly furthered the adoption of 


power for other purpose 


10. Within the last few year dis 


coveries have been made whereby certain 
classes of tool steel are made to endure 
cutting speeds which before were imp 
sible Like all other useful things, these 
steels have certain mitation nd t 


too early to state definitely what their 
ultimate economic importance will be. It 
' . 2h] rt , ] ’ ’ 

is reasonably certa howeve o be con 


side rable. 
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The New Idea Wages Calculator. 

The accompanying illustrations show a 
new wages calculator which is being made 
by the Carlton Manufacturing Company, 
of 76 Franklin street, New York. 

The half-tone, 1, shows the general 
and method of manipulating 
inasmuch as the figures 
have 

the 
figures more clearly, although, for lack 


Fig 
appearance 
the 
in this 


machine, but, 


illustration are obscure, we 


prepared the diagram, Fig. 2, to show 


of room, the entire length of the machine 


is not shown in this illustration 
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As 


workman 


total due. 


shows 


it, to obtain the amount 
set, the machine that a 
whose time for the week totals 66 hours 
and whose rate per week is $9.50 has 
earned $10.45. Had total 
661% hours, the addition of 8&8 cents, shown 


give 


his time been 


immediately below $10.45, would 
$10.53. 

The small knob shown below the large 
ones is not used in manipulating the ma 
of a 


holding the cylinder in position. 


chine, but is part spring catch for 


The advantages claimed over the usual 

















FIG. I. NEW 


the num 
the 


Each machine is made to suit 


ber of work hours in a week at fac 


tory where it is to go. In the present 
case the number of work hours per week 
is 60, but the machine gives the wages 


earned at the single time rate up to 66 
hours per week, as indicated at the left 
of the upper rows of figures. The rates 
half in the lowest 
of figures, this row being made to 


per hour are shown 
row 
show one quarter and three quarters of an 
hour, if desired. 

The machine is manipulated by the two 
large knobs at each end, the knobs being 
to hand 


larger knobs turn an outer 


duplicated enable either to be 


The 


cylinder on which are the upper rows of 


used 


figures, giving the rates which are thus 
brought to view. The smaller knobs man- 
ipulate an inner cylinder on which are the 


number of hours worked and the amount 


IDEA WAGES 


CALCULATOR 


tables the avoidance of the 


turning of the pages to find the rates de 


wages are 
sired, and especially the avoidance of the 
necessity of tracing the columns and lines 
of the tables to find the amount 
As there is but 
through its window at any one time, it 


earned 


one amount exposed 


is impossible to make a mistake by taking 
out the wrong amount. 

The machine is also made for bi-weekly 
payments, there being in this case two 
pairs of cylinders arranged one above the 


other, the machine being thus two-storied. 





Echoes from the Oil Country. 


KICKS AND KICKERS. 
“Jim, be careful that foot 
See that you don’t spring the shell 
in the chuck. Mind it is rather light. Be 


sure you get a good joint on the outside 


very with 


valve. 


of the removable seat, and don’t fail to get 
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While the writer uses good enough lan 
guage, it is quite forcible in form, and 


the expressions used to convey his opin 
io. of us, and of our shop practice in gen 
eral and that valve in particular, are any 
thing but comforting. To wind up with 
in his reflections on our work, he says he 
‘could throw a cat’ through that valve 
which we passed as perfectly tight [ 
know that must be a little stretched, as it 
would be a small cat that would go 
through a 3-inch valve, but it must be 


pretty bad when such a good writer with 
such an important-looking heading on the 


such an 


paper uses expression 
“There is only one thing to do: we will 
run to-night and finish up another one and 


express it to him, I will have him express 


the other one back and save it as a hor 


rible example to those inclined to do poor 


work. If they won't profit by such 
warning, I think they are too far gone 
for me to use and we will get along with 
out them 

“T am dead sure that last valve won't 


leak, as I tested it myself, and | will take 
a look over this one just returned and se¢ 
where the trouble is. 

“Well! I 
letter 
remarked a little to him, 


just wish I had the writer of 


this here a few minutes while I 
Any man that 
would allow a pair of heavy pipe tongs to 
be used in a brass casting about 3-16 inch 
thick and used by a man that didn’t know 
enough to use them where the pipe sup 
remarks, 


that 


ported the casting needs a few 
valve 


that 


who would 


had 


and 
after 
way and then write such a letter needed 


any man see 
his man maltreated it in 


a few remarks, and if a man would write 
such a letter without seeing the valv 
but the of the had 
around he certainly needed some remarks ; 


took report man he 
and I feel willing to lay off long enough 
to make the remarks on my own time, but 
really I fear that sign language would be 
the only kind that he would understand 
I should think that the system that used 


a club or a No. 9 shoe would be about 
right.” 
Se ee ” —_ iipennianny 
1200 | 1250 | 1300 | 1350) 1400) 1450) 1500-1600) 1700 
ww | 24 212 2242 | B33! 2A wD 2673) Ws 


If there is a man in charge of work 


who has not at some time been worke ' up 


| i Rate 100 | 450 | 500 | 550 | 600 | 60 | 700 | 750 | SOU | S50 | 900 | 950 | 1000 | 1050) 1100) 1160 
| Gohrs, | 6° 7 845} 9% | 1 | 1lw% | 1) 12h, 13%; | 14 1s | 15% | 16%) 17% | 1s 1)! 
| 66H 1045 
| - { - - > - 
Wh i] 4 i ) } ) , 6 b ‘ ry ~ ~ S 4g 9 10 
FIG. 2. APPEARANCE OF FIGURES IN WAGES CALCULATOR 
earned during the week—this amount ap- the valve perfectly tight; then, if your 
pearing through a window and being the thread is nice and true, I don't see that 


only earned amount in view at the time. 


In use, the larger knob is turned until 
the line containing the desired rate per 
week or per hour appears. The smaller 


knob is then turned until the whole hours 
worked by the employee during the week 
appear at the left, when the amount due 
for those the 
Should the total time for the week include 


hours appears at window. 


a half hour, the figure in the lowest row 


is added to the amount immediately above 


anything could be better, Be very particu- 
lar because we had some complaint about 
the last one.’ 

This was a special valve used for a 
special purpose, and we could not afford 
to both 


and future trade depended on their doing 


have them wrong, as reputation 
the work they were designed for 
\fter all 


the pains with that valve, here is a letter 
It isn’t a nice letter at all 


“T don’t really understand it 


of complaint. 


with complaints just as unreasonable as 
the foregoing, he is either young or for 
tunate 

an engine and 


About 


owner 


I remember once fixing 
doing a good job of general repairs. 
three weeks after it went out the 
care rushing in greatly wrought up. 


“Why 
enough to do your work right? 


in (whew!) don’t you know 
That en 
gine you just fixed has let go and smashed 


up, and here we are in the middle of win 
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ter with the wells shut down. I told you 
I wanted things right and paid your bill 
and it was big enough, 
this is kind of 
I will expect you to put things right and 
do it quick, and if I can’t get them right 
without this kind of thing I will have to 
I’ve tried to help you 
much 


without growling-— 


too—and the work I get 


go somewhere else. 
can’t stand 


And he wiped th 


along all I can, but | 
of this kind of thing.” 


sweat of excitement from his brow 

“T dot.’t quite understand. What has 
happened ?”’ 

“I don’t know just what it is, but som« 


thing overlooked has let go and 


smashed that engine all up, It 
1 


you 
] 


is on t 


1¢ 


1 


way in and will be here in a few minutes 


I tell you what: I am a friend of yours, 
but it don’t take much of this sort of thing 
to ‘knock’ a shop.” And he went, leaving 
me feeling rather blue 

You see, I had not been in charge very 
lorg, and my orders had been very plain 
to “do everything right.” 

I had asked pointedly whether this wis 
to be taken literally, and I was as pointed 
understand that it that 


that 


ly given to was, 
work as 


had 


tried to lave it so, and, as my friend had 


I was expected to see such 


we did was as good as new, and | 


said (and he was a good friend to me, and 
is yet), such things hurt 

Fortunately, I did not say anything to 
the men that had done the work, although 
the owner of the shop came in and furthe 


impressec. me with the importance of rot 


, 


having such things happen, and told me 
to get rid of the man or men who let 


poor work go through their hands 
Presently, the engine came in, and it 


ceitainly was a wreck: cylinder head 
smashed and studs broken, piston head 
jammed in on one side and piston rod 


bent, crosshead broken and also both top 
guides and a nice curve in the connecting 
rod. 

There was only one satisfactory thing 
left on the job, and that was the evidence 
to show what Along the sides 


of the cylinder were very plain marks to 


caused it 


show just how high up a nice cake of ce 
had been and how long it was. The man 
had evidently been in a hurry, both in 
shutting down and starting up, and forgot 
to drain things at night and to close the 
valve on his boiler, and had not let it have 
much time to warm up in the morning. 
When the owner of the engine saw it 
he could read things very clearly. I don't 
know just what happened at the “lease” 
when he went out, but the air in the shop 
than I had [ 


blue (bluer been) for a 
wasn’t me 


was 


minutes, and it that \ as 


cither. 


few 
‘atching it, 

It may interest some to know the action 
of such an engine when run on a mixed 
While everyone 


fair in its 


diet of steam and ice. will 
that 


some 


steam is 
think 


concede pret*y 


action, may that ice would 


not mix wel! with it. To make the matter 


as clear as possible, so that my friend who 


thinks the oil country a peculiar plac« 
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where things happen in a way impossibk 


elsewhere may have a chance to experi 
ment under reasonably similar conditions, 
[ will try to give some description of the 
engines used here: Unlike most engines, 
these are not designed to run without fluc 
tuation in speed at various parts of the 
as light fly 


\\ hile 


different makes, the or 


revolution, but are made with 


wheels as can well be used vary 


ing somewhat for 


dinary and weight for a 9x1I2-incl 


S1Z¢ 


is 414 feet diameter and 450 pourds 


engine 


weight [The steam pressure used i 


pumping is usually about 80 pounds, being 
ugher or lower according to the work 
the engine has to do. The ports are large 
and long, and the valves are made with 


iort travel, the whole idea being to make 


that “an be 


very quick acting engine ie 
reverscd with full head cf steam on and 
it once jump to full speed lo take cart 
f water, the clearance, especially in_ the 


very lara: 


ld ones, is 


f \ enango Coul 


Some engines have all 
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ty for a house, while others have a board 


shanty; in some cases this shanty has 


the cracks battened Occasionally thi 


shanty will be made of sheet iron nailed 


to studding. When the thermometer shows 


away below zero and such an outfit is 


perched on the side of a wind-swept hill, 1t 
does not necd a lively imagination to mak« 
one think that it might be cold around such 
an engine-hous¢ \ glance at the photo 
graph will show why one engineer realized 
His boiler blew up on 


how cold it gets 


day while he was pumping off, and in ex 
plaining why, he said: 


cold that the 


‘It was so blamed 
the far end of the 
You 


know there can’t anything stand such hard 


water in 


boiler froze up solid an! burst it 


been having.” 


weather as we vé 
The engine | was telling of did not 
smash up in exactly the same way, but 


more like this, I think: The «ngine 


stopped with the slide valve partly open 


distance from the 


The 


and the piston a short 


end of th cylinde r throttle valve 
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sets on the cylinder, and, with steam 
on the boiler all meh (gas used 

nd enough is left urne¢ed on to 
hold the steam as a_ usua hing), it 
wo ld eak i little I gh into the evlin 
ler. Even if the pet cocks were open, as 
hings co led down W ld free ind 
vhat h d gathered ar nd he ead W yuld 
Ireeze rd tl cviinde d 1 
ght d cy der w d partly fi p 
In 1 w he ] ed mn 
¢ l 2 ( d 1 nN V¢ ( 
WV d KCI) not hrow rottle 
de op \ ‘ melted e1 gh te 
t y I head eng c W ild go 
\ Ip by ( 1k | d got 
2 ) he vould 
be ready tor busine Had nly 
Vale ‘ id I ¢ nm | 
ive CC! dk ( \ lt 
a P ne ; 9 rhe 
care of the w ¢ ‘ ( 
I ( CAC ( | f ich 
s | he valve w 1 be forced from it 
sca ind ) care ie 
The engine was seen by a number of 
horoughly practical men, and they all 
rreed Ww it hesitation as to the cause 
It took e owner just about one minute 


to decide that the shop was not to blame 


lo my quiry, when the engine came in, 

wha ad happened the man that 
| d i d t im replied “a 0] as if 
the pumper laid in bed too long and wa 
ina big hurry to get started.” 

1 do not know how much speed would 
be nec s Vy ¢ do damage | have de 
scribed, but I do know that a very litde 
speed that is tried to be checked instantly 


lo have a combina 


tion tl could be left alone for a long 
time without fear of its not holding, I 
once designed a clutch with a_ positive 
locking device When the first one was 


I tested its locking qual 


engine 


| yut a fair load on, and, wishing 


sce how much of a jar it would cause 
if the locking device was thrown 1n before 
the load was quite up to speed, I threw 
it in, I didn’t feel any jar, but I did have 
to build new clutch to pay for my ex 
perience nd that clutch had been made 
to stand rough usage and had a large fae 
tor of safety compared with the work 
ing strength of the engine 1 realized that 
the striking fore was another thing en 
tirely, and that it w not weakened any 
by the yoik ( I f the crank and con 
nccting od he center 1 approached 


I would not like to try to stop an engine 


n a solid piece between the piston head 
and cylinder if the piece was just thick 
enough to keep the engine from turning 

ver the center and the engine only had 
motion from my weigl n the flywheel 

I dor recall a time that 7 w rry 
for not g g att man tor bad work 
until I had full opportunity 1 ivesti 
gate, and fuller experience h ncreased 
my caution in that directior Especially 
in the case of complaint fron tside I 


1 


find “ther ] lucl nN leisure 
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“T want you to rebabbitt this box just 
as quick as you can. I for it. 
Be sure you get an oil hole clear through 
My man says you didn’t run 


will wait 


this time. 
the drill clear through, so the oil couldn't 
get in and the babbitt melted out.” 

I didn’t say anything to the man who 
was to do the babbitting about the oil hole, 
but asked the owner of the box how long 
he had used it. 

“About four or five months,” he replied. 

“The that after it is the 
man I have been looking for. I will pay 
him well if he will tell me how he used 
it that long without oil, and also tell me 
why it got hot and melted out now after 


man looked 


so long,’”’ I remarked cheerfully. 
“T guess he 
But how 


babbitt? I 


He looked at me a minute. 
little, wasn’t he? 
holes get full of 


was lying a 
did the oil 
know they were full.” 

“Tt went there because it was easier go 
ing there than to go anywhere else. When 
it gets hot and soft it tries to get away 
from the pressure.” And just in connec 
tion with this I had that fact impressed 
strongly upon me. 

“What 


big stream of oil going on it?” The 


will make a box melt out with 


man that asked that question was honest 
clear through, and was really looking for 


and had had such an 
A little questioning showed 


information just 
experience 

that he had 
before, not enough to throw 


the night 
the babbitt 
but evidently enough to soften it and fill 
the oil had 


closely. I imagine it 


had a warm box 


holes, and not examined it 


very would take 


quite a big stream of oil on the outside 


of a box to make up for the lack of a 
very small stream on the inside, and he 
saw the point, too, as soon as IL men 


tioned it. 

Good honest kicking is all right if done 
It relieves the mind on 
the 


where it belongs. 
one side and acts as a stimulant on 
other side. Some kicking isn’t so honest, 
and that kind often 
I wasn’t boss at the time this little event 


acts as an irritant. 
took place, but was doing the work 
job he wants 

Can 


“Here is a man with a 
done in time to catch the 3.30 train. 
you get it done?” The foreman was away 
and the bookkeeper had brought the job 
to me. 


Very little 


“That is pretty quick time 
over two hours, but I'll do the best I can.’ 
And I went to work, sparing neither file, 
chisel nor hard work, and I had it ready 
a few minutes before train time, and the 


man took it and went into the office 


The bookkeeper quickly appeared and 
asked me if I had used any material. 
“No, but how much time are you charg- 


said I 


he replied. 


ing on that job?” 
“Two hours,” 
“I’m geing to charge in more than that. 


I've got to fix up a lot of chisels and will 


take it easy for awhile to make up for the 
You had 


better charge him $1.25 for the job.” 


rush, and he should pay for it. 
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So he did, and was soon back with the 
man along. 
“What do you 
only worked two hours on that job, and I 
never had to pay more than 45 cents an 
hour for work, and most of the time I 
got it for 40 cents (the train pulled out and 
was gone, but he did not notice it). You 
mustn't think I’m a greenhorn because I 


mean, anyhow? You 


come from a sawmill.” 

“T think that is cheap enough at a dollar 
and a quarter, and besides I had it done 
soon enough to let you catch your train 
and get home and get your mill going.’ 
I tried to talk soothingly. 

“I won’t pay any such price 
Here comes 


why that 
cents an hour. the 
foreman. He'll fix it.’ 

The foreman came up and looked the 
job (he evidently knew the man) 
while the man poured out his complaints. 
“Did you tell 
this man he could have this job for $1.25?” 
“Yes, I thought it was worth that,” I 


is 6214 


over 
Turning to me he said: 
answered meekly, 


If you 
have to 


“T should say it was worth it. 
told him that I 
stand by it, but if I had been here he 


suppose I will 
would have paid at least $2 for it.” 

Turning to the man, he added: ‘“‘We 
only let this man work for our best cus- 
tomers, and they are glad to get him at 
any price.” 

As the man shuffled into the office, he 
added to me: “That 
hurry; he only wanted to work you for 


fellow wasn’t in a 


I know him, confound him.” 
W. OSBORNE. 


a cheap job 





Recording Prices of Goods Purchased For a 
Specific Use. 
BY KENNETH FALCONER. 

The plan here described was designed 
to meet certain requiremnts, and to over- 
come certain difficulties where the condi- 
tions were perhaps too unusual for it to 
A description of 
those 


be generally applicable 
it, however, may prove useful to 
who, while keeping accurate record of the 
prices paid for stores in general use, find 
a difficulty in keeping track of the many 
articles which have been especially pur 
chased for some specific purpose 

A manufacturing company doing busi- 
ness in the suburbs of a large city f.nd it 
more advantageous to procure a_ large 
number of their supplies in the quantities 
On 


receipt, such supplies are delivered, in the 


immediately required by each shop 


quantity purchased, to the shop for which 
addition to this, 
the product being made for spe- 


they are intended. In 
most of 
cial orders, the bulk of the trimmings— 
in fact, all required for the best class of 
work, such as door handles, hinges, locks, 
etce., is purchased in the quantities required 
for specific orders, only the cheaper goods 
being carried on hand. The pricing de- 
partment was thus “betwen the Devil and 
the deep sea.” Keeping record of pur- 
chased goods on a card index, they had 
to choose between burdening that index 
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with the record of many articles to which 
reference would have to be made but once, 
or, on the other hand, using the invoice 
file as a sort of auxiliary price list. The 
former, besides occupying tog much time, 
was found to largely destroy the useful- 
ness of the price list by swamping the 
records of material regularly purchased 
and kept on hand under those of many 
articles which, when once charged to the 
order for which they were procured, were 
of no further use or interest. The alter- 
native plan of using the invoice, besides 
being inconvenient and entailing loss of 
time, was made still more difficult by the 
delay frequently experienced in receipt of 
invoice for goods so purchased. The op 
erating conditions were simply that no 
goods whatever were supplied from stores 
without being charged up to an order num- 
ber; if not a manufacturing, then a shop 
order, and that the charge slips for such 
goods were sent at stated hours each day 
to the office to be priced and posted. On 
receipt of goods by the stores department 
they were entered in a Stores Received 
book from which the invoices were checked 
later. These the 
met, with the added requirement that the 


were conditio1s to be 
cost department was expected to keep rec- 
ords of both material and labor in 
shape that the accountants could each day 


such 


tell the cost of any order up to the time 
of quitting the day previous, and they were 
also expected to be able to give prompt 
information as to the prices at which goods 
were purchased. Following is the plan 
adopted to meet these conditions and re 
quirements, and incidentally to increase 
rather than to lessen the accuracy of the 
costs whether of manufacturing or of shop 
orders. 

The store-keeper was given a book of 
purchase orders having a prefix to their 
numbers in order to distinguish them from 
orders for the purchase of regular stores; 
these were to be used only for such arti- 
cles or goods as were required for some 


specific order, either shop or manufac 
turing, and which, on receipt, were to be 
department 


Instead of such goods 


sent at once to the shop or 
calling for them. 
or articles being entered in the regular 
Stores Received book, they are entered 
in a book called the Special Stores Book, 
Form 1. This is a small book bound and 
numbered in duplicate, with the second 
sheet of extra stiff manilla and perforated 
for removal, These sheets are exactly 6x4 
inches, the size of the card index in the 
office, and are of such color that they are 
easily seen when placed among the white 
On 
receipt of any special stores, this form is 
made out by the use of carbon paper, the 
store-keeper retaining the book as a record 
of the goods received by which to check 


cards of the pricing clerk’s index. 


the invoices, and the manilla copy being 
sent to the office with the charge slips for 
This the 
number of order to which the goods are 


stores issued. form, quoting 


to be charged, it will be seen that the copy 
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in the stores department (the record of 
receipt) and that sent to the office (the 
record of issue) which has now become 
a charge slip, offset one another, and there 
is no need for either to go through the 
Stores Ledger, if one is kept. On receipt 
of Form 1 by the office, it is at once en 
tered up against the order whose number 
it bears, the price being left blank. It is 
then filed away in the regular card index 
or price list of material purchased which 
is arranged on the usual lines of a card 
price list 

From time to time the invoices (quan 
tities and prices havinz been checked from 
the Stores Received and Speciai Stores 
books) are sent to the pricing clerk to be 
put on record. The purchase order num 
ber on each will show him at once if the 
goods are for regular stores or for some 
individual The former h> enters 
on the cards in the usual but the 
prices of the latter, instead of being re- 


DATE 


order. 
way, 


THIS DATE 


Purchased trom 


Details of articles or material. 


Szgd 


FORM I. A PAGE OF 
corded on the regular card, are noted on 
the manilla slip, which, owing to its color, 


he can readily see. After noting the price 


he turns up the book or sheet on which 
is kept the cost of the order on which 
the goods have been used, and to which 


5s 
they have already been charged, the price 
He now fills in 
The slip showing 


having been left blank. 
the price and value, 

receipt of the goods has now served its 
not the card 
be destroyed, though it 
file it 
cases arranged on lines similar to the card 


purpose, and ts returned to 


index, but may 


is preferable to away in transfer 
index. 

It will now be seen that the card price 
list On 
regular cards will be found the particulars 


contains two classes of records 
of all purchases of materials which are 
usually kept on hand and issued by the 
stores in varying quantities. As regards 
articles or materials which stores received 
and at once issued again in unbroken quan- 
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tity or bulk for use on some specific order, 
the price list contains the manilla slip rep- 
resenting only those the cost of which has 
not yet been entered up against such order, 
similar slips containing the record of other 
up 
against the order upon which they were 
used the 
the charge was made 


purchases which have been charged 


having been removed at time 
that 


has been effected in more than one direc 


An examination will show saving 
tion; in the first place the store-keeper, in 
so far as these especially purchased goods 
takes record of their 


receipt and makes out a charge for their is 


are concerned, now 


sue with the one writing. Formerly he first 
entered them in the Stores Received book 
and then made out a charge slip against 
the order upon authority of which he 1s 
The 
pricing clerk’s work is facilitated inas iuch 
as while keeping full record of these arti 


sued them to a shop or department, 


cl s he has only to note on his index the 


(Ree'd into Stores as below 


| Issued from Stores on acet Order No. 


Purchase 
Order No 


Price!) Value | 


Do not writein these columns, 


Store Keeper 
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SPECIAL STORES BOOK 

prices as shown on invoices instead of all 
particulars, such as name of supplier, date, 
etc. As regards the card price list, it 1s 
as efficient as though it contained the rec- 
ords of every purchase, while at the same 


time records of value and to which fre- 
quent reference will be made are not bur- 
ied among a mass of miscellaneous in- 
formation of no possible importance. Its 


increased usefulness is in direct proportion 
to the number of purchases of this special 
nature, which in the case under considera 
tion was considerable 

As the invoices reach the pricing clerk 
the number of the purchase order on each 
will indicate if the goods were purchased 
for regular stores or for use on some spe 
cific order. In the former case the price 
and all particulars are entered on regular 
price cards; in the latter case a manilla 
slip containing al! particulars except the 
price will be found in its proper place in 


the index. This slip also shows the num- 
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ber of the order to which the goods have 
been charged, and on which the price is to 
be filled in 
noted on the slip, the 


This being done and the 
fact 


price 
mere that it is 
that particular form tells the pricing clerk 
that the record is of no further use as fat 
as the pricing list is concerned and is not 


to be 
tically 


replaced therein This plan prac 


makes the card index a price list 


of stores on hand rather than a record of 


which all materials have been 


the prices at a 
and to tl 


purchased, ie extent to which it 


does this it facilitates pricing up each day's 


charge slips and lessens the chances of 
error. It is, however, supplemented by 
such of these slips for special goods as 
will have to be referred to in order to ob 
tain the cost hese slips form a price 
list, it will be noticed, not of all stores o1 


material purchased and used for specific 


purposes, but only of a very small propor 
tion of them 


In addition to these direct gains, in many 


cases more accurate costs are obtained 


For various reasons it may be necessary 


at times to purchase in the local market 


articles or materials similar to those usu 


ally bought in larger quantities at a lower 


price; the supply on hand may be exhaust 


ed, or may not meet some requirement of 


} 


shape or size; in such cases the probability 


is that with an xtremely careful 


even 
pricing clerk the goods so purchased will 
l the 


ype, more or less oft n, charged out at 


recorded cost of similar goods regularly 
bought at a lower figure For instane 

assume that 3-inch heavy spring hinge 

are imported at a certain price, and that 
a special color or finish being required 
1 quantity is bought in the local market 
at a higher price for a certain ordet lt 
both these purchase are recorded on the 
card for hinges of that particular size and 
i charge slip goes through in the usual 
way. there is nothing to indicate to the 
pricing clerk which particular hinge has 
been issued. If the plan here described 
is in use, the very form on which the 
charge against the order is made notifies 
the pricing clerk which of the two costs 


to use 
Individually, these are all small matters, 


but collectively they may considerably af 


fect the expenses of the cost department, 
the usefulness of its records and the ac 
curacy of the information which it sup 
plies 

Montreal 


A Simple Method of Perspective Drawing. 
BY LAWFORD H. FRY. 


Many mechanical draftsmen regard pet 


spective drawing as an art outside their 
line of work and as involving abstruse 
and unfamiliar principles. There seems 
to be no good reason for this, except that 


perspective drawing is not always included 


in a course of instruction in mechanical 


drawing, and that when taught the really 
simple nature of the work is not always 
disclosed 

In the AMERICAN Ma- 


an editorial in 
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be made by a simple application of prin- 
ciples which are used in all mechanical 


CHINIST, published at page 1248, it was 
pointed out that a perspective drawing of 
a design is often useful, as it will give in- drawing. 


formation regarding the general appear An ordinary mechanical drawing and a 
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A SIMPLE METHOD OF PERSPECTIVE. 
ance which cannot be obtained from the perspective drawing are both plane pro 


flat projections used in mechanical work. 
In the course of the present article it will 





be shown that a perspective drawing can 





jections of the object drawn, but in an 
ordinary drawing the projecting lines are 
parallel, while for a perspective drawing 
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the projection is carried out by lines radi- 
ating from the observer’s eye. This pro- 
jection can be made on a plane at any 
angle with regard to the observer, but it 
is desirable to choose a plane having the 
the observer 


same in relation to 


as the perspective drawing will have when 


position 


finished. A drawing is usually examined 


vith the line of vision normal to its sur 
face, so that in making a perspective view 


it is desirable to choose a projection or 


“picture plane’ approximately normal to 


the center line of vision. Strictly speak 
ing, the angle of clear vision is small, sé 
that in looking at an object the direction 
of vision is frequently shifted, and th 


object is seen as though projected on 


Usually, however, the dis 
the the 


several planes. 


tance between eye and object is 
large compared with the greatest dimen 


sion of the object, and the movement of 


the eye is so slight that the resulting 
change of the picture plane may be ne 
glected and the drawing made as a 


jection of the whole object on one plane 


pro 


To avoid a distorted appearance, care 


must be taken, when making a drawing 
to have sufficient distance between the eye 
and the object. The distance of the eye 
from the nearest point of the object should 
not be less than one and one-half times 
the greatest dimension of the object 

The the 


constructing a perspective view of an ob- 


illustrations show process of 


ject, of which the horizontal and vertical 


projections are given. Take, for exam- 
ple, the object shown in Fig. 1 The ob 
A 
K 
 # 
A 


server's position is chosen with regara to 
the part of the object it is desired to see 
For a general view the eye is placed at a 
for 


point having &’ for horizontal and / 














2 
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vertical projection. The horizontal line 
H” H’ drawn through E”, the vertical 
projection of the eye, 
hight of the horizon 


gives the apparent 
that the 
which all horizontal planes appear to meet 


is, line in 


In order to give a proper effect, it is 
generally desirable to choose the observer's 


position, so that the longer side subtends 





to him a greater angle than the shorter 
side 


A vertical picture plane is now chosen 





approximately perpendicular to the line 
from the eye to the center of the hori 
zontal projection. In the present cas¢ 
A’ B’ is the trace of the picture plane in 
the horizontal projection The construc 


Tacilit 


plane cuts the object, 


tion is ated if the 


and therefore 


slightly picture 
in the 
through one 
i: 


present case the plane is laid 
The 


has three prominent sets « 


corner of the object ect chosen 


if parallel lines, 
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one set being vertical and two horizontal 


The horizontal sets are at right angles t 


each other and are marked in the horizon 


tal projection respectively a’ a’ and 


,., 23 


mon 


a 
otf 


Ss of cour 


the 


se a matter com 


experience tl lines of each of 


rot 
lal 


sets to together to a 


and 
tion of the 


these appear 


the 


run 


point, next step in the construc 


drawing is to find where these 


“vanishing points” appear in the picture 


If a li 


1 
} 


is drawn through tl 


ne le eve parallel 


i. 
FIG. 4. THE PERSPECTIVE OF AN ARCH 
to the a lines, its horizontal projection 
will be FE’ A’ parallel to a’ a’a’, and its 


be f 
Ni 


being parallel with the a lines, 


Wy” 
this 


vertical will ince 


the 


projection 


a lines are horizontal W line, 
will appear 
to meet with them in their apparent meet 
ing or vanishing point. Consequently, the 
apparent position of the vanishing point 
for f the 


which a lit 


a set of parallel lines is point in 


ie drawn through the eye paral 


lel to them 


horizontal 


pol 
ly 


of 


r th 


nt f 
is f 
rit 


\ 
\ 


vertical 





meets 


Lilt 


picture 


plane 
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rhe 


projections of the vanishing 
ir the a lines hence A.’ Similar 
und B', the ho ntal projectior 
inishing point of the lines Phe 
L11i¢ do nk ippeal converge 
being paraik he verti pic 
A 
p- 
Horizon E 
E 
( i Y I ig eve parailk 
would not meet the picture plane 
ng up at an object of considera 
he head is thrown back and the 
ne* remaining normal to the cen 
f vision is no longer vertical, so 
vertical lines of the object, not 
* Not here the plane on which a pictureis drawn, but 
plane to which the eye refers the actual 


a supposed 


object 


Ed 
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being parallel to the picture plane, appear 
to converge. If the observer is placed so 
that the picture plane is parallel to one of 
the faces of the object, all parallel lines 
in this face, both horizontal and vertical, 
will appear parallel in the perspective pict- 
ure. This position is, however, so seldom 
attained in reality that a perspective draw- 
ing from such a point of view could not 
appear natural. 
It follows that 
of the object reappear in the picture as 
verticals, the simplest method of construct- 
ing the perspective picture is to choose 
those vertical lines which determine the 
outline of the object and then to find the 
apparent position and length of these lines. 
To do this by the method explained below 
will be found to be a very simple matter. 
Take, for example, the line K” L” in Fig. 1. 
By joining the horizontal projection of this 
line (the point K’ L’) to the horizontal pro- 
jection of the eye (E’), the actual distance 
of the line from the eye is found and the 
apparent position of the line in relation to 
the vanishing points is determined by the 
point m. Then, if a vertical section, as in 
Fig. 2, be drawn through the line mE’, 
the eye, the picture plane and the line K L 
will all appear in their proper relative po- 
sitions. The apparent length of KL is 
obtained by projecting the points K and L 
on to the picture plane by lines through £, 
thus obtaining the points k and J. The 
horizontal line E m determines the point 
vertical line appears to 
The apparent hight of 
and its ap- 


since all vertical lines 


m, in which the 
cross the horizon. 
K L being found from Fig. 2, 
parent position from Fig. 1, these are laid 
down in Fig. 3, as shown. The horizon 
A B is drawn and the vanishing points A 
and B are marked, the distance between 
them being that found in Fig. 1. The 
point m is marked in the same relative 
position as in Fig. 1, and the line k ] drawn 
of the length found in Fig. 2. 

These simple processes cover the whole 
art and mystery of perspective drawing. 
The view of the whole object is construct- 
ed by the repeated application of the above 
process to determine the apparent positio 
and length of the vertical lines which mark 
the salient points and outlines of the ob- 
ject. Figs. 1 and 3 show the construction 
as carried out. The horizontal projections 
of the vertical lines required are joined to 
the horizontal projection of the eye, the 
lines thus drawn cutting the trace of the 
picture plane in m, n, o, p, etc. These 
points are laid off in Fig. 3 and vertical 
lines drawn through them. Where 
necessary the apparent hight of these lines 
is determined as in Fig. 2. In order to 
save work it is often convenient to deter- 
mine the apparent length on Fig. 1 by the 
construction shown in broken lines for the 
vertical S S’ S”’ is drawn perpendicular 
to E’ S’, and is made of the same length as 
S” F. Then S”’ is joined to E’ and sz is 
drawn through perpendicular to FE’ s, meet- 


are 


sz is the apparent hight 
It will 


ing E'S” in s; 


of the point S above the horizon. 
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be evident from the figure that it is not 
necessary to determine by construction the 
hight of all the vertical lines. As the line 
t lies actually in the picture plane, it ap- 
pears in the drawing to have the same 
length as it has in the vertical projection. 
The horizontal lines through the ends of 
this line appear to meet, as shown, the a 
lines in A and the b lines in B; so that, 
by joining the ends of the line t to A and 
B, the lengths of the lines w and m are 
determined. Similarly, having found the 
apparent position of the point S and join- 
ing it to A and B, the lengths of the lines 
v and nm are determined. The diagonal 
lines are drawn connecting the points 
found for the apparent positions of their 
ends. As the perspective view is a plane 
projection, all lines which are straight in 
the object will reappear as straight lines 
in the picture. 

It will be seen that the whole process is 
simple in the extreme, and that the method 
used is capable of application to any ob- 
ject. If the object to be drawn is com- 
posed of curved lines, the apparent posi- 
tions ot a number of points on the curve 
are determined by finding the apparent 
length and position of vertical lines ter- 
minating in the points. 

As an instance of the procedure in such 
cases, an illustration is given in Fig. 4 of 
the construction of the perspective view of 
an arch. In this drawing the whole pro- 
cess has been carried out in one figure, 
the vertical and horizontal projections be- 
ing drawn in light lines and the perspect- 
ive view being drawn in heavily. By this 
means the transference of distances from 
one figure to another is avoided. The ap- 
parent pcsitions of the various verticals is 
found, as described above, by the intersec- 
tions on the horizontal trace of the picture 
plane, and this line is then taken as the 
apparent horizon and lines perpendicular 
to it are drewn through the intersectioi s, 
thus giving the apparent positions of the 
verticals. To avoid confusion in the figure 
the radial lines determining the positions 
are shown for only the first four verticals 
counting from the left hand. The per- 
spective view of the curve is constructed 
by determining the apparent hight of ver- 
ticals terminating in the curve. The ver- 
ticals used are indicated in the vertical 
projection by light construction lines, and 
in the perspective view the apparent posi- 
tions of their ends are marked by circles. 
The full construction for three of these 
verticals is shown, and it will be seen that 
by choosing the verticals properly the con- 
struction is much simplified. The deter- 
mination of the verticals p, q and r is 
shown. The line p’ p”’ is drawn perpen- 
dicular to p’ E’ and equal in length to P p”, 
and pp,’ is drawn perpendicular to p’ E’. 
Then p pf: being set off equal to p p’: gives 
the apparent hight. By joining Bp: and 
producing the line to r; the apparent hight 
rr, is found, and similarly by joining A p: 
the apparent hight qq: is found. From 
this it will be seen that by a symmetrical 
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choice of verticals a single hight deter- 
mination gives, by the aid of the vanishing 
points, two other apparent hights. The 
same process repeated for the other ver- 
ticals gives the desired perspective view. 





Letters From Practical Men. 


Arrangement for Boring Crank Disks. 


Editor American Machinist: 

In the description of an arrangement 
for boring crank pin holes, at page 1267, 
the credit should be given Mr. Vogel, the 
latheman, and to Mr. Woodward. Careless 
writing has doubtless been the cause of the 
insertion of the one pronoun “I”’ whereby 
the writer apparently states that the de- 


vice is his design. JosepH S. REI. 





Habits and Machine Design. 


Editor American Machinist: 

My respect for Professor Sweet is so 
great that I always feel quite surprised 
when I find myself differing from him on 
any subject; but I do most emphatically 
take issue with him when he says, at page 
1491, that a tail-spindle screw operated by 
a hand-wheel should be a_ right-hand 
screw, while if it is turned by a crank 
handle it should be left-hand. 

I was up against that proposition prac- 
tically in a shop where I had to use two 
lathes, one of which had a right-hand tail 
screw and the other a left. Both had 
wheels, so there was a good chance to de- 
cide which was the more desirable, with- 
out mixing in the question of difference in 
style of handles. I found that on chang- 
ing from one machine to the other I in- 
variably had trouble, and I am quite cer- 
tain that a difference in the style of handle 
would not have lessened the difficulty. 

Drilling by pulling on the bottom of the 
wheel is quite as easy and natural as by 
pulling on the top, and the great desider- 
atum is to have the 
structed that similar movements will pro- 
duce like results in all. The natural move- 
ment is the one which will act on the tool 
as though it were at the tip of a right- 
hand screw moving in a fixed nut, and so 
long as tool builders bear this in mind 
they will give little cause for complaint to 
the tool users. 

While we are on this subject I want to 
enter an emphatic protest against that 
abomination so often found on otherwise 


machines so con- 


excellent machines—the unbalanced han- 
dle. Most of us have at one time or an- 
other experienced the vexatious results of 
an unbalanced handle which dropped 
down and spoiled a piece of work. Of 
course on American lathes it is found only 
in one form, namely, the wheel with a 
handle, as the plain crank is too barbarous 
for us, except on an occasional compound 
rest, where it is usually removed by the 
lathe hand to prevent its doing any mis- 
chief. I know of lathes whose 
hand-wheels have been balanced by the 
users, and at least one of our builders has 


several 
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been wise enough to cast his wheels with 
a counterbalance. 

My worst trouble has been with shap- 
ers, for on them there seems to be no rule 
for the cross-feed screws, and I have 
often had to lose a lot of time figuring on 
which way to turn the crank. I think the 
screws should be leit hand. 

Drill presses trouble me quite a lot, as 
regards the shippers, which are arranged 
To be 


logical, a push toward the column should 


without any attempt at uniformity. 


start the machine, yet it seems more nat- 


ural to me to have them work the other 
way, simply because I have used more of 
them that were arranged to start by pull 
ing and stop by pushing. 

All this is practical machine design, so 
it is quite in order for me to find fault 
with another feature of the design of up 
right drills, and that is, the back brace 
This feature of the 


primarily as a support for the back bear 


machine is intended 
ing of the top shaft, and should therefore 
be a straight post extending from the base 
to the bearing it supports. Instead of 
this it is invariably a crooked support for 
the the bracket 
the bearing, and it is not only much less 
effective as a should 
but is frequently in the way when shifting 
More 


middle of which carries 


support than it be, 
the belt from one speed to another. 
over it 1s always ugly. 

Now 
cones of lathes and shapers. I 
lot 
say wicked words through stiff belts go 
So has every 


then, there are the countershaft 
have lost 


of time and been sadly tempted to 


ing off the end of the cone. 
Yet, in spite of this, tool build 
Why 


I am sure I don’t know, neither do 


be dy else. 
ers don’t put flanges on those cones. 
not ? 
the builders. They wouldn’t cost much, 
and they would be a good talking point 
Besides, the great army of workers would 
rise up and call him blessed who put the 
flanges on. 

Talking about countershafts reminds 
me of the way the backing-belt question is 
settled at the Boyer plant of the Chicago 


Pneumatic Tool Company. They leave 
the belt off and in its place put on a 
spring-tightened leather band brake 


Throwing the clutch into the pulley with 
the brake gives a much quicker stop than 
otherwise could be obtained, and the de- 
vice is much liked by the employees 
Detroit, Mich. L. O 


DANSE 
A New Phase of Machine Design. 
Editor American Machinist: 
When |] “A New 
Phase of Machine Design,” at page 1486, 


read the article on 


{ did not smile this time, nor did I get 
mad, but I have serious objections to 
Mr. W. H. S.’s practice of the “new 


phase.” 


First, no draftsman should expect a 


blacksmith to make a correct forging from 
the 


drawing. In sketch 


: 


an incomplete 


which Mr. W uses as an example, 
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only two views are shown; the end view, 
which is as important as any, he carefully 
avoids, because, if a correct drawing is 
made of this piece, giving the front, the 
top and an end view, any blacksmith who 
is used to work from drawings will be 
able to make this forging without asking 
for any further information But if a 
blacksmith is not accustomed to work from 
drawings and does not understand them, 


he will not understand a_ perspective 


sketch because he will not be able to see 


a subject on paper; all he sees is—lines 
In this case I would not give him a draw 
ing of any kind, but instead I would have 
a piece of band iron bent to the desired 
shape, and after having figured the length 
o1 the forging when straight I would tell 
him to take a piece of steel so wide, so 


shape 


thick and so long, and forge it in 
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ked 
fat enough 


phase” drawing it only lo fat, but 


in r ality it was not 


Enclosed you will find two blueprints* 
of a bracket—one right-hand, the other 
left-hand—which is my design, and the 


detail drawings were made according to 


the only 


instructions The view 4 is 


my 


one in which this bracket can be repre 


manner 


involve 


sented in a mechanical drawing 


one will 


Any other view from this 


difficult projections—too much of the “‘new 


phase” method. You will notice how | 
got arcund making these projections by 
placing the top view right angled over 
the top of view 4 but leaving the bottom 


I 


off, the bottom view right angled under the 


leaving the top off, and in the 


bottom but 
showing only what 


\fter 


hand bracket 


end 


the respect 


views pertains «~ 


ive ends the drawing 


for the right was finished on 


J) View A \ 
¢ f* il AG 
at NG - 
< 
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fd 
1 me 
A DIFFICULT PIECE TO SHOW 
like this, handing him the piece of band bond paper, it was turned upside down 
iron and traced, and in this manner a Correct 
In the sketch of the base of a power drawing of the left-hand bracket was made, 
hammer, Mr. W. H. S. tries to show relieving the draftsman of the labor of 
everything in one view If the three’ transferring everything from right to left 
necessary views of the base are shown, in his mind before drawing it on paper 


any man who understands his business can 


see what is wanted. But as he on 


goes 
defending the “‘new phase” he says in the 
mechanical drawing the base “looks weak, 
and in the 
“fat 
To this argument I hang a 


thin, out of proportion,” per 


spective view it begins to up” and 


looks strong 
danger signal to warn every designer not 


to use this method to design important 


parts of machines, because if a part so 


designed would come to perform its duty 


It may give way because in the “‘new 


It required, not merely three, but five views 


to mechanically represent this bracket on 
paper, and any patternmaker who does 
not und rstand these drawings does not 
understand his business. You see, I find 


the drawings well as the arguments of 


W.m.o 


end of the article i 


very incomplete; even the name 


at the incomplete 


For the reasons de S¢ ribed above | again 


declare the “new phase” as impracticable 


Juttus Kre 


* We reproduce but one Ep 
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A New Phase of Machine Design. 
Editor American Machinist : 

A correspondent at page 1487 says that 
the three views, Fig. 1, page 1486, repre- 
sent the three holes that will be exactly 
filled by the block shown in Fig, 2. I 
do not see why the line is across the 
circle in Fig. 1 if it represents a circular 


hole. Also it seems to me that the shade 
lines on the other two views are wrong 
if they are to represent holes. On the 


other hand, if these views are to represent 
the block, they are not correct, because 
the square shown should have a curve run- 
ning from the upper left-hand corner to 
the base and back to the lower left-hand 
corner, as shown at Fig. 1 enclosed here- 
with. 

The two 
pondent’s Fig. 3 I should think might be 
for they are not 


views shown in your corre- 
puzzle for any man 


The 


sketches is in 


marked A in 
the 


correctly drawn. line 


the enclosed wrong 
The correct way to draw the piece 


of the 


place 


shown in Fig. 3 sheet enclosed, 





AMERICAN MACHINIST 
and there I saw one thing that seemed to 
me worthy of special mention in the col- 
umns of the AMERICAN MAacuINist, and 
this not so much for itself as for what it 
might be made to suggest. 

The thing that I saw was a flywheel 8 
feet in diameter and weighing more than 
a ton and a half swung on the face-plate 
of a 36-inch lathe to be not only bored 
but turned on the rim. It was a gap lathe 
swinging 66 inches in the gap, and head- 
stock and footstock had been blocked up 
about 15 inches to swing the wheel in the 
gap. It had been necessary to build out a 
platform for the column that carried the 
compound rest that was to do the turning 
of the rim. The lathe was an old one and 
not as heavy as the usual 36-inch lathe of 
the present day would be when designed 
only for 36-inch work at the utmost, so 
that the drive of the lathe, besides every- 
thing else, was painfully inadequate for the 
task that They 
only boring the hole when I came along, 
and had not begun the turning, but I was 


Was put upon it were 








FIG. 1 
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FIG. 3 
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CORRECTED DRAWING OF THE PUZZLES. 


which not alone gives the man three views 
of the piece, but shows him by dotted lines 
the parts which are behind. It must be 
a complicated piece indeed which cannot 
be shown by three views in mechanical 
they drawn 
I do not, however, wish to infer 


drawing—when are cor- 
rectly, 
that a complete machine can be shown 
In that case sections may 
Perspective, while it may 
give a good idea of the way a machine will 
look, is not, to my thinking, an absolute 


W. Bz 


in three views. 


be necessary. 


necessity. is 





Different Views of a Machine Shop Job. 
Editor American Machinist : 

I had two solid weeks of vacation this 
year in which I conscientiously tried to 
avoid as completely a. possible the experi- 
ences of my other fifty weeks’ routine. 
[ was out of sight of a brick and a news- 
paper, and my eyes were filled with trees 
and rocks and broad reaches of changing 


water. A certain sense of obligation to a 


friend led me into just one machine shop, 


quite content to imagine the operation. I 
think I would certainly have turned the 
rim first and then bored the hole, so as 
to be sure that if there was any shifting 
during the turning of the rim the hole 
would be true with it. Possibly they were 
only roughing out the hole when I saw it 
and were going to finish it later, which 
would have been all right as far as that 
was concerned. 

Now, I couldn’t help thinking over and 
over again about that job and about the 
different views of it that might be held 
by the different ones that directly or indi- 
rectly had to do with it or should happen 
tO See it. 

There was the shop proprietor or man- 
It must be pretty evi- 
dent on the face of it that he was no prac- 
tical mechanic. It must be 
that this was no emergency job, such as 
might have come to Mr. Osborne in the 
Oil Country, which it would have been all 


ager to begin with. 


remembered 


right for him to do and which we know 
very well he would have done all right. 
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There were two of these wheels to be done 
at this time, and there were likely to be 
others at any time in the regular line of 
work. The shop was entirely new, and 
this gap lathe had just been moved into 
it from a shop previously occupied and 
placed in position the traveling 
crane as one of the regular tools. I didn’t 
need more than the sight of this tool so 
placed and this job in it to warrant me 
in assuming as I did that the head man 
who had the say about things was not a 
I say 


under 


practical and experienced mechanic. 
this in perfect safety and innocence be- 
cause I do not know who or what he is. 
1 have no doubt that he congratu- 
lating himself upon his success in com- 
pelling the doing of that job in the way 
and with the means described. Of course 
he had been told that he ought to get a 
good boring and turning mill of suitable 
as this and that they 


was 


size for such jobs 
could not be done without it and he can 
take the actual doing of the job as his 
vindication. ‘‘They said the job couldn't 
be done, but I don’t see but what it comes 
out all right. You can get most anything 
out of those machine-shop fellows if you 


It is not likely that he will 


stick to it.” 
look up the time taken to do the wheel, but 
when the entire machine is finished, then 
he will be able to jump on it as a whole 
It happens that the doing of the wheel was 
only a sample of the way things were com 
pelled to be done in that shop, and yet the 
boss no doubt will be remarking that he 
“don’t see why we can’t turn out work 
as quick and cheap as they do it in other 
shops,” and he may go further than that 
and blame the foreman and the workmen 
for it all. 

The 
has his own view of things and a very 
different story to tell. He no doubt has 
had his say about the necessity of having 
proper tools to do the work, and knows 
how much attention has been given to his 
words. It would be very strange if all 
ambition and pride in achievement were 
not killed out of him. He will be likely 
to settle down, in a way or less 
pronounced, of letting things go as they 
will and his men will take their cue from 
him. 


foreman, of course, all the while 


more 


As to the view the men of the shop 
might take of this particular job and of 
this style of doing work, I can imagine 
that quite a difference might be found. 
I suppose some men might think it all 
right. They might consider that this boss, 
whether consciously and intentionally or 
not, was promoting the interests of the 
workingman. 
of his making work scarce by getting each 
or any too much of it. 
The same amount of work would certainly 
keep the same number of men longer em- 
ployed in this shop than in one where all 


There would be no danger 


workman to do 


the tools were of the best precisely adapt- 
ed to the special work to be done and ac- 
with all the appur- 


tenances for handling and turning out the 


companied modern 
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work. This style of men would be likely 
to be found in this style of shop. 

There are other workmen who, as I hap- 
pen to know, would be quite certain to 
think differently and who would be likely 
They take 
pleasure and pride in doing a good day’s 


to act upon their convictions 


work, and in the long run they insist upon 
the means and conditions which will per- 
mit it. They want the best wages that 
are going, and are more than willing to 
earn them, and they cannot regard with 
any complaisance the employer who de 


liberately and persistently insists 


upon 
their working so that they cannot do a 
It is 
entirely the way things operate, but it 1s 


fair day’s work not easy to trace 


very certain that you do not find the best 
workmen staying long in the shops where 


the old or inadequate tools compel in 
effective methods and restrain the doing of 
work at the rate to which the men have 


been accustomed in properly equipped and 
Whi 


the proprietor of the old fogy shop is con 


modernly operated establishments 


gratulating himself that he can get men to 
work 


paid elsewhere, it is no bargain that he is 


for him at wages lower than are 


getting after all, for it is cheap men only 
that he and holds, the 
priced men being grabbed up by those who 

them and 
Ip them to productive ac 
the 


higher 


catches 


can appreciate who provide 
whatever will he 


The 


wages to the workman is not in that mere 


tivity. man who pays highest 
fact necessarily his best friend, it is rather 
in his providing the conditions which make 
the paying of such wages a profitable in 
vestment. In looking out perhaps entirely 
for himself he still is helping the work 
man in the most effective and practical 
way possible 

There is another fellow who, if he could 
know all about it, 


in this connection, and 


would have some ideas 
that is the com 
petitor in precisely the same line of work 
It happens that the machinery which the 
shop to which I refer is producing is also 
turned out in more than one well equipped 
shop by up-to-date methods. It would 
make the proprietors smile to see that fly- 
wheel in that lathe. 
than 


They might do more 


smile. They might be saying to 
themselves, “If those fellows can take from 
four to ten times as long to turn a fly 
wheel as we do it in, and other work in 
proportion, there must be something wrong 
with us don’t 


and then they will be 


somewhere that we make 
more than we do,” 
looking around to see what the matter is 


TECUMSEH SwIFT. 





Saving Time in Making Drawings. 
Editor American Machinist: 
of the the 
room nowadays is based on some previous 


So much work in drawing 


design or is to be like, with certain im 


provements, various parts of other ma 


chines, that on the whole a great deal of 
copying is done. Now if the scale can be 
kept the same (and much labor might be 


saved by keeping a standard scale for cer 


AMERICAN MACHINIST 
tain machines), one can trace a great many 
parts and, by penciling in the rest, a long 
job is made short. 

Now about the great dislike that exists 
in regard to shifting tracings: I have seen 
many draftsmen lay down work that re- 





quired four or five hours, in order that 
when they began to trace it they would 
not have to take up the tracing. That 
imerican Machin? 
FIG. I. NEEDLE POINT 
very tracing could have been shifted in 


five minutes and thus at least four out of 


the five hours could have been saved 


I wish to show a few little things which 


are convenient and great time savers. They 


are not new, and perhaps are used by a 
great many, but there are many persons 
who do not use them Fig. 1 shows a 


needle point which is made by cutting off 
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heavy paper about a foot or 18 inches 
square, and coat it all over on one side 
with mucilage; when dry, cut up into 
small pieces, about 12x34 inch, and when 
you are working on tracing paper, just 
stick one of these on each corner and 
place your pin right through into the 
board. You may have half a dozen 
or more tracings on your board, but you 
can pierce the points through all of them 
One other thing So many drawings 
look so dirty that you can scarcely see 
the lines. The secret in keeping a draw 
g clean is not to wash your triangles 
with soap and water; just wipe them off 
with a rag, and, 1 d of sliding them 
over the paper, pick them up and carry 
hem where you want them, or else slide 
them on the corner, is to have a line, 
only, in contact with the paper. Never 
lidk ything ve \ drawing; keep 
your elbows and the points of your fingers 

















the end of a wooden pen holder; the end jt ; wavs full of dirt. If you want to 
is then beveled off and a hole put in the figure, p piece of i: aie ie ties 
center Now take a No. 5 needle and drz wing and then t \ pad on it 
break it off about one inch from the point Frank B. KLEINHAN 
ed end, grind the broken end sharp and — 
then hold it with a pair of pliers and drive Home Made Tools. 
it into the pen holder, letting the point Editor American Machini 
project about 3¢ of an inch. As the pen For versatility your correspondent, Mr 
holder is tapered it cannot roll off the Tecumseh Swift, fairly “licks creation.” 
° / M 
/ S| 
| 
S 9S ( | 
ox 9 
= 
\ 
— 
imerican Machinist 
FIG. 2. HOLDING TRACING PAPER ON THE BOARD 
desk. You should make two of these pins He has one good point, however: what 
aid you will be surprised at the many ever he writes about always makes inter 


rccasion to use them 


times you will have 
There is a certain firm who make all their 
drawings on a special extra heavy grade 


of paper, and ink them in for reference. 


It is a “criminal offence” to push a thumb 
but 
these pins can be put through and through 


tack into any part of those drawings; 


times and no harm will be 


hundreds of 
done 


The ragged rectangular figure shown in 


Fig. 2 is intended to represent a piece of 
tracing paper; it is very thin and easily 
torn, For this reason, take a piece of 


esting reading, Especially interesting to 
me was his letter on “Home Made Tools” 
at page 1202 


Engineering workshops comprise con 
centrated collections of mechanical appli 
for the 


cash.”” It is 


purpose of making 


that to 


ances worked 


“hard obvious cet 


the best results it is necessary to keep the 


mechanical appliances in a high state of 
efficiency, and it was early found that 
the most economical results were obtained 


when a special department was kept for 


this purpose, hence the why and where- 
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fore of the repair shop. Anybody with 
any experience in the management of a 
repair shop knows, to his cost, that break- 
downs usually come in batches. One week 
the kept going night and 
day, and the next week the men will prob- 
This “‘clock- 


however, 


shop may be 


ably have nothing to do. 


watching business’ does not, 
swell the dividends, and it is obvious that 
the department must have a stand-by job. 
This is probably the main cause for 
aeaalta 3 
Tecumseh Swift that 
tool builder always knows what 


How 


“home-madé 
says the regular 
defects 
still lurk in his machines. much 
more must a department that keeps these 
about their defects 
I undertake to say that a good “break 


down” shop is, in some respects, specially 


tools in repair know 


qualified to build its own tools. James 
Watt would probably never have invented 
the modern steam engine if he had not 
had to repair a model of Newcomen’s 
atmospheric engine and noted the defects 
therein. 

I don’t altogether agree with Tecumseh 
Swift in his The 
very fact of keeping the shop going in a 
slack time quite counterbalances anything 


argument on prices 


extra in the cost. The reason why the 
costs are so much greater in a “home 
made tool” is often through the good 
quality put in them. The general tool 


builder has to face keen competition and 
naturally cuts down his prices to a mini 
For example, I know a prominent 


mum 
American tool firm that fits its vertical 
boring mills with cast-iron feathers. I 


am sure no “home-made tool’ would con- 
tain such “shoddy” work. I was once with 
a firm that gave £350 for a machine that 
is turned out by the dozen both in Amer- 
ica and Europe. This firm, from the cause 
I have given above, decided to give its 
repair shop a chance in this line, and was 
agreeably surprised to find that the actual 
for a much better built machine was 
only £342. I could give several other cases 
of a like kind. When it comes to a spe- 
cial tool the ‘home-made builder” stands 
on an equal footing with the general bujld- 
er, and, as far as my experience goes, can 
himself 


cost 


always give a good account of 
both in actual price and in workmanship. 

I was glad to see your correspondent’s 
fatherly advice to young draftsmen, and I 
quite agree with him in this respect. If 
half the teaching that is spent on steam 
engines was given on tools many a grand 
invention would not have needed to have 
Bishop’s famous “ro 


been abandoned 


tary disk engine” is a case in point. 


England. SARTOR RESARTUS. 


[We cannot believe our correspondent’s 
story about the cast-iron feathers. If they 


have ever been used, it must have been 


for some other reason than the cheapening 
better wear 


of construction—to secure a 


ing material, for instance. No one would 


think of working up and fitting in a cast- 


iron feather for the sake of cheapness 
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It would almost certainly cost more than 


would stee!.—Ed. | 





Indexing Periodical Literature. 


Editor American Machinist: 

I have been very much impfessed by 
“Constant Reader’s” troubles in indexing 
matter for reference from mechanical pa- 
pers or publications, and I feel as though 
[ ought to come to his rescue by sug- 
gesting the following method which I have 
found to be satistactory in a good many 
ways: 

For a number of years I made it a prac- 
tice to index that page of the AMERICAN 
MACHINIST, as well as other technical pub- 
lications, containing an item of interest, 
in an ordinary letter file. This method, 
however, proved to be cumbersome and 
fell short of the mark, as the bulk of ref- 
erence matter increased. It happens fre- 
quently that one of the above-mentioned 
pages contains several articles, and the 
difficulty of indexing becomes at once ap- 
parent. In other cases it may occur that 
«a long article is spread over several pages, 
and this would necessitate fastening to- 
gether. If it is desired, for instance, to 
refer to construction of dies, we 
the articles 


would 


have to extricate all under 
heading D and glance over the whole con- 
tents in order to find the desired informa 
tion, Another grave objection to the let 
ter file system is that all kinds of subjects 
are thrown together under the same head- 
ing and a lot of time is wasted in separat- 
ing the different subjects. The most seri- 
ous objection, however, is the mutilation 
of the journal itself. A bound volume of 
an up-to-date technical publication is an 
invaluable addition to any library. Few 
workingmen can afford to stock their mea- 
with works that 


not sufficiently on 


gre libraries technical 
oftentimes do 
things concerning their particular scope of 


who 


bear 


activity. There few, however, 
could not afferd to have their AMERICAN 
MacHINist bound at the end of the year 


and thus.obtain a book which could hardly 


are 


be bought with twice the amount of money 
and which becomes almost indispensable 
to the shopman on account of its almost 
endless variety of subjects. 

The method of indexing, which I have 
followed for 
enough, <A pad of white paper with de 


some time past is simple 


tachable cover serves as index These 


pads, as well as covers, may be bought at 
along 


most stationary stores. Two holes 


the edge of the covers and pad allow 
fasterers, which are also for sale, to be 
inserted and in this manner give the whole 
book. In 


index interesting matter, we first give each 


the appearance of a order to 
subject one sheet of the pad and arrange 
the 
various subjects a different sheet of paper 
is inserted bearing the title of the sub 
ject to follow. 


the whole alphabetically. Between 


Taking, for instance, the 
last issue of the AMERICAN MAcHINIST, 
we would make a short notice of the arti- 


cle “Sizing Blanks for Drawing” on the 
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sheet bearing the title “Drawing Dies’ in 
the following manner: “Sizing blanks for 
drawing, Am. Macu., Oct. 9, 1902. P. 
1455. If any information on this subject 
is desired, we would only have to refer 
to this sheet and then turn to the 
mentioned without having the slightest dif- 
ficulty of finding it. The article by Mr. 
Kleinhans, treating of the strength and 
proportion of keys, would be noted in the 


issue 


same manner on the sheet bearing the title 
“Keys,” If a sheet should in 
the course of time be filled with references 


and so on. 


it is only necessary to insert a new sheet 
in the space touching on the particular 
subject. I have found this method of in 
dexing very satisfactory, and take great 
pleasure in noting down items of interest 
as each issue makes its appearance 
FRANK GREINER. 





Mechanical Schools. 
Editor American Machinist: 

Several articles have appeared in your 
columns recently on mechanical schools 
which were especially interesting to me be 
cause, as a graduate of one, I have been 
able to see some of their shortcomings. 
Mr. C. H. Norton, at page 980, has written 
on the subject, but, the editor’s 
consent, I will give another of their short- 


with 


comings from my own experience. 
Strange as it may seem, when graduat 
ing as a draftsman I had yet to learn the 
use of a scale, and actually started and 
made a drawing of a 5-ton hoist by divid 
ing all dimensions by 4 to get them down 
to a proper size, in my first actual working 
day at a Philadelphia machine works. Can 
predicament ? 


any imagine 


There I was, well grounded in projections 


person my 
and intersections, algebra and geometry, 
and yet did not know that there was such 
am almost 


an instrument as a scale! I 


ashamed to acknowledge this, but it is 
only too true. My only consolation is 
that I spied a scale and solved its mystery 
and use before anyone discovered what I 
had been doing. This was the condition 
which at least fifteen graduates 
in, as I afterward learned; but they all, 


I believe, grasped the situation without 


were 


being discovered. 

Some time afterward I visited the school 
and was asked ‘whether I found the gear- 
and in reply 
My questioner 


ing formulas handy,” etc., 
I related my experience. 

was much surprised and embarrassed and 
had been 


assured me that the fault rem- 


edied—a much-needed remedy, I am sure. 
Our manual training schools, year after 
make showy 


year, persist in 


exhibits, which are sure to please the un 


trying to 


thinking parent and serve to impress the 
boy with his These schools 


state that they are not intended to turn 


greatness. 


out mechanics, but why do they persist 


in having the senior students construct 


such complicated machines as gas engines, 
and dynamos? In an exhibition which 
I attended they actually had a 10 horse 


power triple expansion engine which was 
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claimed to be the work of the senior class 
hese tactics do the schools a great in 
justice, and in. fact all concerned, for any 
person well informed in such matters 
knows that young men from the ages of 
tourteen to seventeen are not capable of 
doing such work, which has a strong 
tendency to cause bad cases of cranial en 


largement a 


Setting and Holding Cores—Drying Cores. 
Editor American Machinist 

In complicated cored work the demands 
of the design make it necessary at times 
use cores that rest upon one another, 


forming together a whole that, in all fair 
ness to coremaker.and molder, it would 
not be wise to attempt to make in any 
other way 


The customary method, that of having 


- Sand 
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SETTING AND 


the matching end of one core resting ¢ 


the bottom of a print pocket of another 


as shown at Fig. 1, has been proven in 
many cases to be unreliable on account oi 
the particles of sand dislodged from thx 
sides and falling to the bottom while in 
the act of setting, thus preventing the faces 
from resting squarely as shown at C ( 

D D. 

\ system that is in successful use by at 
least one concern that insists upon cored 
castings being tolerably correct, is through 
the medium of shouldered core prints 
such as shown at Fig. 2, where, for the 
purpose of illustration, we will suppos« 
that chambers formed by cores A and B 
are of such shape as to make it impra 
ticable to ram up the cores in one box; s« 
we decide to make it in two cores and 


connect the same by having a print o1 
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prints in core B to set core 4d by. We will 


assume that the connecting hole is round 


say, 4 inches di: 
the print in core / 
insure us a fair sh 

+] 
set with and rest ir 


being taken to mak 


print pocket greater 


matching core, as a 


shoulder // H_ will 


method is used to 


green sand, th spac 


Ing space for the 


connection it woul 
to make Core pri 
taper than that of 
to size only at sho 


uneter—then we mak« 
* 


> 2'4 inches; that wi 


ulder for core 1 to be 


t © and /), so that the 
touch Phe same 


connect core & to the 
ces at C and I) \ 
ose sand & / 1 

| be We to rememb 

t in core B with les 
core 4, the two being 
ulder H H rhe rela 
rints are shown greatly 
, 

engine p { | 











HOLDING CORES 
low section it Fig. 3, or stereotyper 
steam tables, as hig. 4. or, in fact, any 
of that « ss ot work, tl shouldered core 
pri and core pre cry mt he cde 
means to a successful end,as but three core 
support holes w ve necessary—except 
extreme cases t ( n the triple cap l 
of core setting, venting and cleaning, tl 
houldet 1A and BB, Figs. 3 and 4 
insuring proper thickn¢ of metal, the 
small step above the shoulder being mad 
long enough to project clean through the 
cope, making the same large enough 


diameter to give re 


om for vent holes, and 


core rods threaded on the upper ends a 


shown he core 

made of pipe, also 
end and perforate 
vent tubes and cor 


The benefits det 


! 1 
hreaded on the upper 


1 below, to be used as 


arbors in one 
ved by using this met] 
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i jacket core is seen to rest on a drier 


that had previously 


been placed in the wood core box—where 


frame of cast iron 


i strickle had been used—then turned over 


ind the core box drawn away, leaving 


the half-core in shape to be placed in the 


ore oven unencumbered by the usual 


hacking of green or white sand that pre- 
vents at least one side of the core being 
dried while the other is burned to a crisp, 
something that happens frequently, even 
cores are of 


when an equal section and 


‘driers’ are not used. Op Bor 





What John Fritz Did. 


Editor American Machinist: 

The remarkable ovation given by the 
members of the four engineering societies 
to Mr. Fritz was a tribute not to the in 
ventor but to the man, not to what they 
admire but to him whom they love. Not 
his works, but himself; not his genius, 


but his character, was the high theme by 
which that great assembly was inspired 
Che verses of Mr. Raymond [reproduced 
give fitting expression 
Who 


wide 


in this issue—Ed. ] 
to the common feeling of affection. 
the 
spread influence of such a life, a life that 


measure beneficent and 


can 


could such a universal emotion ? 


His alluded to. It 


was no time to descend to a cold enumer 


inspire 


works were scarcely 
ation of his varied achievements. 

Rs 3 
esting event, by 
the 


nost inter 


have retlected on this 


way of contrast with its 


elevated tone following incident has 
been brought forcibly to my mind. 

Some three or four years ago, one Sun 
day afternoon, I received a call from Mr. 
Henry C. Meyer, of the Engineering Rec 


ord, who is a fellow townsman of mine in 


Montclair. He told me that Mr. Rocke 
feller had been building a fleet of twenty- 
one steamers for the transportation of 


formed a 


had 


plan to name these vessels after the great 


ore on the lakes; that he 


leaders in metallurgical and engineering 
and had committed the 
selection of these names to his confidential 
Mr. F. T,. 
Montclair 
that 
been 


science and art, 
who is also a 


Mr. Meyer told 
twenty of these 


agent, Gates, 
resident of 
ne further vessels 
had 
and the last one was approaching comple 
that a Mr. 


were 


already launched and named, 


tion; few of the admirers of 
of 


Fritz, who knew this proceeding, 
that this 


and a 


should bear his 


their 


anxious one 


name, committee of number 
had waited on Mr. Gates and urged upon 
this He added that for 
some reason which they could not divine 
Mr. Gates had hesitated about the matter, 


the gentlemen being obliged to leave with 


him selection. 


receiving any positive assurance on 
that it had 
him that I might be able to say something 
to Mr. that him 


out 


the subject, and occurred to 


Gates would incline 


favorably, and he wanted me to see him 
for this 

I replied that I was a stranger to Mr 
did 


I could add anything to what had 


purpose. 


Gates, and, moreover, not imagine 


that 
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probably been said already. He urged, 
however, that he would like to have me 
go any way, and see what might come of 
it, and said if I would go directly he 
would go along and introduce me; so we 
went. Mr. but 
would be later; so at Mr. Meyer's request 
I called 


and told the purpose for which I had been 


Gates was not at home, 


again alone, introduced myself 
requested to see him. 

I found that Mr. Gates’ 
very definite and practical character. 


was of a 
He 


told me that their purpose was to honor 


View 


the men who had done the most to pro 
mote the 


world; that he had been greatly interested 


use of iron and steel in the 
and impressed by what the gentlemen had 
told 


borne by Mr. Fritz in the development of 


him respecting the important part 


the iron and steel industries in this coun- 


try, and was very anxious to meet their 
wishes and name the boat tor him, but 
this difficulty seemed to be in the way: 
Each one of the men whose names had 


been selected had done some one particu- 
lar thing of importance in increasing the 
consumption of iron and steel, and these 
gentlemen had_ failed to 
one particular thing that Mr. Fritz had 


point out any 


done, and that had made him hesitate, but 
he would be very glad if this difficulty 
could be removed. 

[ replied that I was surprised to hear 
his statement, and that I felt sure that his 
very proper requirement could be fully 
complied with. I then told him that Mr. 
Fritz was the inventor of the three-high 
train of rolls, which had revolutionized 
the rolling-mill business, being now used 
universally, for rolling armor 
plate, where the train was stopped and 
As he 
had no knowledge on the subject, I was 
obliged to explain to him that previous to 
this iron and 


between two rolls, and after every pass 


except 


reversed at the end of every pass. 


invention steel were rolled 


the bar was returned idly on the top roll- 


to pass through again, and that the use of 
the train was quite limited, because thin 
the 


these 


sections cooled and cracked along 


edges, and at each successive pass 
cracks opened wider, and tne bar would 
be ruined. I told him that 
high train the bar was reduced on the 
backward pass also, doubling the produc 


tion of the train; that its heat was kept 


in the three 


up to the end of the operation, heat being 
added mechanically as fast as it was lost 
by radiation; and, most important of all, 
the passes being alternately in reverse di- 
rections, cracks opening on one pass were 
welded up on the next one, so that any 
sections whatever rolled 
the certainty of sound edges, thus enlarg- 


could be with 
ing the usefulness of the train indefinitely. 

I told him that not only did Mr, Fritz 
make this invention, but that by his force 
of character and indomitable will he com- 
pelled its against that 
would have crushed any ordinary man. 


trial opposition 
All experts who would commit themselves 


gave an adverse opinion. Every one in 
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the business denounced it as the hight of 
His friends implored him not to 
insisting 


folly. 
wreck his prospects in life by 
on a chimerical scheme that was sure to 
fail. And finally the directors of the Cam- 
bria Iron Company passed -a_ resolution 
ordering him, then their superintendent, 
to build the proposed train in accordance 
This last Mr. 


his 


with the established usage. 
met by promptly 

resignation. This brought them to their 
senses, and they finally permitted him to 


Fritz sending in 


try his experiment. 
“Why,” 
had 


want. 


when I 
finished, precisely what I 
But told this at 
I replied that I could not answer 


exclaimed Mr. Gates 

“this is 
why was I not 
first 7” 
that question; it puzzled me as much as 
} 


it did him, but he might rely on the cor- 


This he 


ly did, for the next morning we chanced 


rectness of my statement. evident 


to meet on the way to New York, and 
Mr. Gates hailed me from a little dis 
tance and said, “I have named the boat 
‘John Fritz.” 

I remember when I was a boy: hearing 
about some great debate in the United 
States Senate between the giants that 


were in those days, in the course of which 
Missouri 


Senator Thomas H. Benton of 
uttered this expression, ‘Solitary and 
alone I set this ball in motion.” This 


tautology, from its force and its euphony, 


fi 
struck the popular fi 


incy, and the expres- 
sion became famous. I have often thought 
respecting Mr. that 
alone” he did not set any ball in motion 


Fritz “solitary and 
merely, but he began and ended, he com- 
menced and completed, this invention the 
value of which is incalculable, for it made 
possible the production of almost all the 
shapes of steel now so extensively em- 
ployed 

I know of only one modification of the 
three-high train as it left the hands of 
its inventor. This 
of Mr. Wellman for the great plate train 
of the Otis 
blocks of open-hearth steel are rolled into 


is the elegant design 


works, in which enormous 


plates 12 feet wide and 20 or more feet 
long, In this train the middle roll is 
comparatively small in diameter and is 


rotated rapidly, but it could not endure 


the stress of the work. It is reinforced 
through its entire length by the top and 


rolls. 


every 


These are very large, 
the middle roll 
or falls to come in contact with 
the Other modifications 
may exist with which I am unacquainted. 

The development of the mill 
which Mr. 
Fritz’s invention is well illustrated in the 


and bottom 


and at pass rises 


one or 
other of them. 


rolling 


has been made possible by 


present rail mill, in which the steel ingots 
are rolled at once into rails nearly 200 
feet long, to be afterwards sawn into 30- 
foot or 60-foot lengths. As I have seen 
these ingots reduced without beingtouched 
by a human hand, running at great veloc- 
ity up in curved troughs in front and 
back of the train and guided in their de- 
into the next the next 


scent grooves or 
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rolls, I have been reminded of a question 
I many years ago heard asked by Mr. 
Erastus Corning, and its answer. I was 
standing with Mr. Corning, watching a 
rail train, when he inquired of a boy why 
the blooms could not be run through the 
train more rapidly. The boy replied: “Be- 
cause the gentlemen at the hooks couldn't 
catch them, sir.” Where now are “the 
gentlemen at the hooks’’? 

I thought a good deal about this inci 
dent of naming the boat, and found my- 
self face to face with a phenomenon tha 
I could not account for Here were a 
number of engineers (I never learned how 
many or who they were), admirers of 
Mr. Fritz, and prominent in the effort to 
procure for him this distinction, and who 
vet were evidently unacquainted with the 
fact of this invention which constituted 
his supreme title to this distinction. This 
seemed to me unaccountable, unt 
called the fact that I myself, in the course 
of a number of years during which I was 
in close touch with rolling mills, never 
once heard Mr. Fritz mentioned as the 
inventor of the three-high train. I tried 
in vain to call to mind a single occasion 
when I[ had heard of this connection, and 
finally became convinced that I never had 
heard it spoken of during that time | 
should have been entirely unable to sup 
ply this information to Mr. Gates, had 
I not recalled a conversation that I had 





ibout twenty years before with Mr. James 
Moore, of Philadelphia, the eminent build 
er of rolling-mill machinery, in the course 
of which Mr. Moore, with much enthusi 
asm, had told me the whole story rhis 
remained fixed in my memory, and served 
me well on this occasion. 

The explanation of the matter seems 
to be this: The three-high train on its 
first appearance was immediately seen to 
be indispensable, All concerns who ex 
pected to continue in the rolling-mill busi 
ness must adopt it; consequently, it sprang 
rapidly into general use. It soon ceased 
to be a wonder and became a_ familiar 
every day affair. It did not need to bear 
the name of the inventor to distinguish 
it from any other system. There was no 
other system, The subject of its origin 
soon ceased to be talked about. Engineers 
‘oming year after year into rolling mills 
saw nothing else, heard of nothing els« 
The three-high train was always befor: 
them, the essential feature of a rolling 
mill, and they naturally supposed it always 
had been, or .rather gave no thought at 
all to the subject. 

\nd so, in the most natural manner, 
the origin of the three-high train cam 
never to be thought of; and we had this 
wonderful phenomenon, absolutely, I be 
lieve, without precedent or example in 
the whole history of inventors, of the 


personality of an inventor | 


veing hidden 
completely hidden—absolutely lost to sight 
in the transcendent glory of his own in 


vention Cuas. T. Porter 
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Punching Brass Clock Gears—Working Alum- 
inum. 
Editor American Machinist: 
I have read Mr. Doran’s description 
page 1544 of a die for pressing out clock 
irs, or wheels, as they are generally 





called among clockmakers. The concern 
with whom I am employed presses ou 


hundreds of thousands of these wheels 


every year, and I cannot see how Mr 


Doran kept his wheels flat by a spring 
stripper o1 lv on | punches ilso how 
the tooth part of his die was kept perfectly 

und ora ue circle n the teeth whet 
hardened k wheels of this descrip 
tion car s I am able to ascertait 





pressed out of metal all parts true with 


one another only in one way, namely, in 
a sub-press and all operations performe: 
at the same time, piercing, cutting and 
blanking, with spring strippers on both 
sides of the metal to keep it flat, and tl 

wheel pressed back into the stock or strip 
from which it was punched I suppo 


Mr. Doran might have made wheels g 


for the 


1 
} 


enough 
used, but I would not give much for 
clock wheel made by his method Phi 


tooth part of his wheel would give better 


satisfaction if it was made of a ring in 
serted into the die block, as it could have 


been brought to a true circle in tempering 


should spring in hardening 


to use it in sheet metal about .os50 thick, 
a number of small holes to be pierce: 


it We found the punchings so light that 


they load d n the dies il d rok th 
punches badly In drilling and reaming 
we used kerosene. The punches and di 


were worn out about twenty times as fast 
is brass would wear them, and after work 
ing up about 20,000 parts went back t 
ms to have gritty nature 
and is hard on tools in punching 

i enclose you the last wheel on a 60,000 
run without sharpening punches or die 


Hos. W. R. McCant 


Instructions for Foremen. 
Editor American Machinist: 


In many shops are to be found, posted 





n conspicuous places but covered with 
dust and dirt so that reading them is out 
of the question, notices entitled “Rules for 
| mploves “hg Even 1f clean, the rules are 
seldom read, and in many instances are 
never et! forced . 

While visiting the works of a large 
concern in the East, whose force numbers 
over 1,800 men, I noticed the absence 
f all such signs or notices, and upon 
inquiry I found that upon the appointment 
of a foreman he was furnished with a slip 
f bristol board folded so that it could 
was printed the following: 


INSTRUCTIONS FOR FOREMEN 


1. Be punctual; during business hours 


d 
ed tw 
' 
a 
{ at 
T¢ 
I 
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ex 
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— 
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Y 
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The Great Invention of John Fritz. 
It is at once an honor and a pleasure 
o us to be the means of giving to the 


engineering world the noble tribute of one 


venerable engineer of world-wide and 
richly-earned repute to another. The let 
ter of Mr, Charles T. Porter, upon an- 


other page of this issue, is no perfunctory 
expression of kindness and good wishes 
made to fit a unique birthday occasion. 
While begotten of good will it is still a 
word most necessary to the appreciation 
of the thing that John Fritz did and which 
none was in a better position to say, which 


none could have said better than the 
writer. The enduring renown of John 
Fritz may be based upon his work as a 


whole, but, as with other great engineers, 
there is at least one specific thing that 
belongs to him and with which his name 


should He in 


vented fight 


associated. 


had to 


evermore be 
the three-high mill, 
for its adoption, developed and applied it 
to complete success and made it thereafter 
a necessary component of every steel mill 
Mr. Porter tells us, 


rehearse it, 


in the world. so that 


we have no need to what a 


revolutionary and epoch-making invention 


it was. Remember John Fritz always as 


the who worked himself from the 


very bottom to the very top of the supreme 


man 


industry of modern civilization, but neve 
forget that on his way up he invented thx 
three-high mill 

The Advertisers and the Advertisements of the 


American Machinist. 


In our voluminous anniversary issue 
which immediately preceded this, some 
important topics failed to receive their 
share of attention, and one of the most 


Important Was ignored or forgotten en 


tirely. We certainly should have spoken 
of our advertising pages. The two depart 
ments of the paper have traveled along 
side by side all these years with wonder 
with comparatively 


ful smoothness and 


uneventful have been 
always mutually helpful and have both 
worked constantly for the uplifting and 
quickening of the workers and the stimu 
lating Each 
department has always rejoiced with no 


prosperity They 


of the activities of the trade. 


tinge of jealousy in the prosperity of the 
other, for neither has been able to ap 
propriate to itself all the fruits of its own 
prosperity. The reading pages have noth 
ing but words of congratulation that the 
advertising pages now outnumber them in 
a greater ratio than they once held ovet 
the other, and certainly the readers should 
rejoice most of all, for they are the ones 
ultimately most benefitted by the growth 
of both departments. If our reading col 
umns are valued at all they certainly are 
more valuable, because more costly, than 
they could possibly be without the aid of 
the advertising part, for a large portion 
of the income derived from the advertis 
ing department is poured constantly out 
to support and add to the value and at 


tractiveness of the reading part of the 
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paper. Without the advertising pages well 
supported the reading pages of the paper 
would be much less worth the support of 
its constituents. The regular subscribers 
to the prosperous periodicals of the day 

of which this is one—are always sure of 
their bargain, for they are always getting 
more than their money's worth, or more 
than their unaided money could possibly 
The subscribers, therefore, are the 
the 


secure. 
ones above all others to rejoice at 


numbers of edvertisers and at the magni- 


tude of the individual advertisements, for 
in them there is always more or less of 
pecuniary value that will come back t 


the reader 
This is not in the least putting the ad 
of a 


vertising department in the position 


evil to, or a nuisance to be 


the 


necessary 


tolerated by, subscriber and reader 


The 


regular reader of the advertisements does 


reader of the paper who 1s not a 


not much for his investment of 


time and money as he could and should 


get as 


does not learn as much as le 


get. He 
should learn and could learn of the things 
that would help him in his business. The 
put 


1 


advertisements, although out 


; 
usually 
by the seller are equally in the interest of 


the buyer, buying and selling being a re 


ciprocally desirable and beneficial transac 
Many 


be urged and almost compelled to buy the 


tion. for their own good need te 


facilities of the trade, even after they 
Out 


new 


are fully convinced of their value 


columns would largely fail in 


reading 
their mission of diffusing information 


4 


facilities of various 


illustration 


to new tools and new 


kinds if their mention, with 


and description, was not followed up by 


the soliciting and reiterating advertis« 
ment. The advertisements are made at 
tractive and readable by a vast amount of 
labor and painstaking, and the doers of 


this work are really employed in the in 
terest of the readers of the paper, and it 
the 
good of that work as of all the good work 
that 
do if he does not know 


is the business of reader to get the 


is done for him, and this he cannot 
what the adver- 
The 


has ever the passing wish that he 


tising pages contain reader who 
might 
handle the reading pages alone and never 
be compelled to handle or see the adver 
tisements is, we are convinced, not en 
tirely appreciative of the interdependenc« 
of the two departments or of the benefits 
that they both have to offer him. We are 
happy to believe, with the full interests of 
our minds, 


all ovr readers uppermost. in 


that the advertising pages are destined t 


continue to grow, so that their presence 
is something to be accepted, whatever the 
peculiar views of the reader may be 


While some readers may be thus som 
what unappreciative of the value to them 
of the advertising pages of the paper, 
their position is not altogether to be won 


attitude of 


dered at when we note the 


some advertisers. These, too, are not a 
together to blame, for many of them hav« 


been badly brought up, or have been mis- 
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educated as to their rights and privileges, 


and their have been stimu 


lated into abnormal development. 


expectations 
They 
have been so urged and solicited as to have 
acquired somewhat exaggerated ideas of 
what their money should buy. Of course 
advertisers pay large sums for their ad 
vertising, but he must be a peculiar man 
who pays it except for a full equivalent, 
the same as in buying steel or coal; and 
receiving his equivalent, it is not evident 


that he is any more a patron of the paper 


which prints his advertiseents than of 
the companies which supply his mate 
rials 

[t has been the constant determination 


of the editorial department to make the 


paper of the greatest possible value t 
those who were to become its habitual 
readers, and to attract to its reading col 
ummns those most interested and active in 
the shops This, as we take it, has been 


the conferring of the highest possible good 


upon the advertiser, and for our persist 


ency in this endeavor we are entitled to 


his appreciation 


It has been to the mutual advantage ot 


the two departments of the paper, as it 
has been also to the advantage of both 
the reader and the advertiser, that the 


editorial department has, above everything 


else, insisted upon and maintained its in 


dependence. Its hands have not been tied 


and its time and energies have been de 
voted to the setting forth of mechanical 
news without bias, and its faithful ad 


herence to its legitimate business has been 


the maker and upholder of its value as 


an advertising medium 
The simple fact is that both the reading 


pages and the advertising pages are for 


the reader, and it is to his interest, what 
be his 


maintained 


ever may individual views, that 


both be 


higher efficiency 


and advanced t 


Both departments be 


long also to the advertise It is espe 
cially to his interest that the reading 
pages should be always filled not only 
with attractive matter, but that whatever 


is said shall be what it appears and claims 


to be. This it could never be if anything 


ever appeared by the dictation or purchase 
of any interested party or in consideration 


of any actual or assumed “patronage.” It 


is a great pleasure, therefore, to assure 
both reader and advertiser of our patient 
and untiring continuance in the work 
which has so far been so successful, and 
we solicit and expect their continued co 


operation f mutual advantage 


Mistakes have been made, of cours¢ 
and we do not hope to avoid them in the 
future, but one f 1 mistake for a 

ur! to make we shall not mak« é 
we shall not print as reading matter stuff 
known to be valueless because some in 
terested party wishes us to do so. Our 
mistakes will be at least honest ones, and 
we desire to be honest with ourselves as 
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Meeting of the Naval Architects and Marine 
Engineers. 

The following is a list of the papers to 
be presented at the tenth annual meeting 
of Naval Architects 


Engineers to be held at 12 


of the Society and 

Marine West 

Thirty-first street, November 20 and 21 

NOVEMBER 20 

1. “Technical Training for Shipbuild 

By Henry S. Pritchett, LL.D 

2. “Progressive Trials of the Screw Fer 
By Edwin A 


and Charlk 5s P 


rHURSDAY 


ers = 


St 


Paul 


ryboat Edgewater 


vens, vice president, 
ding, Junior 

3 “Why It Take 
Naval 


By 


s So Long to Build and 
| nited 


membet 


the 
| Vickie 9 


- R 
Vessel for 


\\ 


Equip a 
States.” George 
of council 

Preliminary Official 
Maine 
\\ 


g. “Tee 
U. S. Battleship 
Naval Constructor ] 
ASSOCIATE 

5. “The Water-Tu 


be Boiler in the Amet 


ican Mercantile Marine By William A 
Fairburn, membet 

6. “Longitudinal Bending Stress 
Damaged Ships.” By George C. ( 


T11¢ mile T 


7. “Some Problems on the Surtaces of 
Buoyancy and of Waterlines.” By Profes 
sor Cecil H. Peabody, member of « 1k 

8. “Experiments and Formulas on. the 
Strength of Ships’ Beams.” By K. G. Mel 
dahl, naval architect, Germany 


VEMBER 21 


FRIDAY, Ni 
9. “Vibration of Steamships; with 
Those of the 
By Rear Admiral G 
yhief U. S. N 


pr 
cial Reference to Second and 
Highs r Periods : 


W. Melvill 


Eneineer-in-( 


vy, vice-president 

10. “The Development of Modern Ord 
nance and Armor in the United States 
By Rear Admiral Charles O'Neil, Chief of 
the Bureau of Ordnance, U. S. Navy 

11. “Remarks on the New Designs fot 


Naval Vessels,” \dmiral 
T. Bowles, Chief ¢ 
president 


12. “The 
Commander Albert I 


Vice 
Factics « 


as ciate 


“The Possible and Probable Future 


] + ‘ 
I: ectricily on 


VV. 
13 
Development in the Use of 
By FLO 
Boats: Their 


and Futt 


Board Ships.” 
4 


velopm«e it 


Submat ne 


val Warfare By Lawrence \ pea 
member 

Is Measurement Rules for \ 
with Special Reference to Racing | d 
ions By F. W. Belknap, Es 

16. VP Compet Pap 


Whom shall we choose, the ftiag to hold 


In our vast conquest, vet untold 
W! ich to the Ni w World idds thie d 
Donner and Blitz! 
John Fri 
*By Rossiter W. Raymond. On the Menu of the 
John Fritz Banquet. 
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of the metal parts of the holder with the 


mmutctor surface. The covers in the n- 


osed and semi-enclosed machines are of 
pun sheet metal, the thinness of which 
facilitates the disper ion of the heat 
NEW COUNTERSHAFT 
lustrations show a new counter- 
ft intended for driving tool grinders 


ere the drive is al- 


ther machine 











cot 


NEW 


NTERSHAFT 


| direction 


This countershaft 


Which, it will be noticed, is simple in con 


truction and very compact, is started and 


stopped by pulling a cord attached to the 


end of the lever shown at the front in 


Fig. 1. In Fig. 2 a sectional view is given 


and the construction is here very clearly 


hown Phe shaft itself—unlike most 
uintershaft does not turn, but is in 
tead held fast by the set-scre ws shown 


n the hangers. The pulleys are mounted 
run freely on the shaft; they have long 


drilled 


from each end and provided with grease 


} 


earings and, as the shaft is out 


cups, ample lubrication is assured. The 
friction disk is cast integral with the small 

driving pulley and at the other end 
of this pulley a long spool is formed. Be 
ween the flanges of this spool, and ar 


ranged to run freely on the eccentric end 


me, 
ime oo eb os 
|/ 
| ++; | 
| - he 
ee 
| . | 
| \ 
\ 
| | ieanreel ae 
ht 
SL t | 
i ( po — me } ‘ 
| | 
i 1 
FIG, 2 SECTIONAL VIEW OF COUNTERSHAFT. 
of a stud which 1s carried in a_ bearing 


formed in an arm of the right-hand hang 


roll or disk. The same stud that 


er isa 


carries this disk has on its outer end the 
weighted lever by means of which the 


friction is operated. The cord being pulled, 
the lever thrown over and the roller 
or disk on the end of the stud being eccen- 
trically mounted, forces the friction into 
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the seat in the large pulley, the weight + motion, the dog acts as a saddle and will 


on the lever then being sufficient to hold 
When the 


again pulled the lever is swung the other 


the friction in place. cord is 


way and the roller striking the flange at 
the back of the spool the friction is re 
leased. When the friction is disengaged 
this roller does not run. In order that 


it shall always be properly oiled, the stud 


on which it is mounted is, like the counter- 


shaft itself, drilled out, from the end and 


fitted with a grease cup. The hanger which 
weighted lever and the roller 


d that 


placed either in front or back of the pulley 


carries the 


is so design ‘hese parts may be 


as may be required to clear the belt from 


the main line. The hangers are tied to- 


gether by two pieces of pipe, as shown, 


\s the pipes are clamped in place by set 


screws, ljustment 


any end a necessary 
1 


when putting up the countershaft may 


be easily made. This countershaft is made 


with either a single driving pulley, as 


illustrated, or with a regular stepped cone 


Hill, Clarke & Co., of Chicago, Ill., are 
the makers 
rAP AND DIE HOLDER. 
The cut shows a die-holder, for hand 
or automatic screw machines, which has 








center itself in slot G and 1evolve freely 


in either direction without locking, but 


a very slight pressure will lock it at once 





Technical Publications. 
“Heating and Ventilating Buildings.” By 
B. €. 


enlarged 


Carpenter. Fourth revised and 


edition, 562 6xg-inch pages, 


with 277 illustrations and numerous ta- 
les. John Wiley & Sons, New York. 
Price, $4.00. 


The present edition of this well-known 
7 
i 


book is about one-third larger than tix 
original edition, and much of it has been 


rewritten It is of very comprehensive 
about all 


strictly 


scope and includes known sys 


tems of heating. It is practical, 


and while mildly m-thematical in 


pots 


the conclusions of such work are usually 
given in the form of simple practical rules 
The author is a well-known expert ir this 
branch of engineering and his book has 
corresponding value. 


“An Problem.” By W. S 


Rogers. 32 5!4¥6™%-inch pages, with 12 


Industrial 


illustrations. Rogers 
System, Keene, N. H. 


This book is primarily a description of 


Universil Cost 
Price, to cents 


{ 1 » 
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DIE HOLDER 
recently been patented by F. C. Tyler, of | Mr. Rogers’ cost-accounting system, of 
213 Beechwood street, Cleveland, O. In which the special feature is the use of a 
this holder the shank is solid and formed dating clock to stamp the time when work 


with a head B on which fits a socket or 
sleeve C that carries the di A groove 
is cut in the head, as shown at G, and in 


this groove is placed a dog DV, which 1s 
drilled to receive the end of a screw 
tapped through the sleeve which holds 
the die. The Groove around the head, it 


will be seen, is milled at the sides at F F, 


and two shoulders are thus formed. In 
operation, when the die or tap touches 
the piece to be threaded, the sleeve C is 
pushed back over the head B and at the 
same time revolves forward until dog 
passes into the notch and locks against 


shoulder F, held as 
long as there is any forward motion of 
the When the turret 


forward as far as possible the sleeve C is 


where it is firmly 


turret has traveled 
pulled ahead until dog D is released, and 
it then revolves free until the spindle is 
the 
When 


feeding 


reversed and the turret starts back; 


dog then engages the other notch 


running idle and without 


any 


o the pieces is begun and finished, whil 


the merit claimed for the system is th 

promptness with which results are ob 

tained by it. The booklet shows the forms 

and racks used and the method of oper- 

ating the system. 

“A Manual of Wood Turning By C.R 
Richards. 20 11x12!'4-inch pages, witl 
64 illustrations. The University Book 


Store, Lincoln, Neb. 

This p rtfolio of sheets gives the pro 
vod turt 
of the 


gressive series of exercises in W 
ing which are followed in the shops 
Nebraska. The 


and accompanied 


University of exercises 


are well selected are 


with instructions regarding the order in 
which the operations are to be performed 
and the methods of holding the work and 
some 


manipulating the tools. In cases 


these instructions are accompanied with 


illustrations of the methods of chucking 


the work and of supporting and holding 


the tools 
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“The Naval Architects’ and Shipbuilders’ 
Pocket Book of Formulas, Rules and 
Tables.” By Clement Macrow. Eighth 
Edition. 750 4x6'4-inch pages. D. Van 

759 4 pag 
Nostrand Company, New York; Crosby 
Lockwood & Son, London. Price, $5. 


It is, of course, impossible to review a 


pocket book. The only real test of such 


a book is use and of no class of books, 


perhaps, is a continued demand a better 
index of merit... The present edition rep 


resents extensive revision, among the addi 


tions being the most recent methods for 
determining stability, speed, etc. A feat 
ure wherein the arrangement differs fron 
that customary in pocket books lies in the 
mathematical tables which are grouped 
gether at the end 
Personal. 
Frederick \ Hant ih has cl sed his 


New York office and has become superin 
tendent of the Crosby Steam Gage & 
Valve Company, of Boston 

J. D. Flack, M. E., engineer for the 
International Lithoid Company, has _ re 
signed that position to become erecting 
engineer and superintendent with the A 
LD. Granger Company, contracting engi 
neers, 95-97 Liberty street, New York 

J. W. Duntley, president of the Chicag 
Pneumatic Tool Company, sailed for 
Europe November 4. He expects to re 
main about a month, and in England or 
Scotland he expects to establish a new 
plant for the manufacture of pneumatic 
tools similar to that at Detroit. This has 
become necessary in consequence of the 
rapid increase in the European business of 
the company 

Obituary. 


Peter Brotherhood, who di 


don October 13, sixty-four years old, 
had by his inventive talent and busine 
ability contributed much to the advance 
ment of engineering in Great Britain and 
throughout the world. We abstract a brief 
sketch of his life from an obituary notice 
in Engineering, of London. Mr. | 

hood was the son of Rowland |] 
hood, a successful railway contractor, and 
received first a good elementary educa 
tion and then took an engineering course 
entering his father’s office at ninetcen f 
a short time and also spending a vear in 


the 


locomotive works of the Great West 
ern Railway He spent several years in 
the drawing office of Maudsley, Sons & 
Field, and at the age of twenty-nine lhe 
began business for himself, first with a 


Oo was succeeded by another 


partner wl 


until 1878, when he was left alone in the 


business but with an excellent manager to 


assist him. In 1872 Mr. Brotherhood in- 
troduced his special three-cylinder engin 
which has carried his name all over th 
world. This engine proved to be specially 
adaptable to the driving of torpedoes and 


generally superseded all others for that 


purpose, and this application of the en 
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gine turned Mr. Brotherhood’s attention short time ago we noted that tl \1 n 
to the other special requirements of tot Bicycle Company w forced to g 

pedo service. The engine also was «1 the hands of 
ployed in electric service, the first direct other thing ts working 
driven dynamo being coupled to one of come g leted 

them It was also generally employed Now ¢ nnouncen 

for centrifugal pumps and forced-draft directo: Wim. ¢ & S Shit 
fans. The rapid development of this et & Engine B ling | pany, of P| lel 
gine business led to the erection of ex »| I nsidering tl vf 
tensive works in 1881, still regarded as an ) ! 
example in modern shop building I repre 
guiding principle of the design was th 
production of a factory in whicl l \MicM 

local circumstances sl ld 1 n , 
rapid production of the best class of w \\ 
and in which every part should be t ( ‘ 
oughly idapte to the processes to bt 
ried on in it, and pen col ( f D 
easy supe! 1 rl vorks were « 

derably enlarged in 1896 Mr. Broth 
hood designed the f stage hig pres | i 
sure air compressor generally used f t vay 
charging torpedos, and the novel pr rut 
ciples developed in it were employed , : 
in other compressors and in pumps of hi vn fund 
design He contributed to the develop tribute ther n they 
ment of the modern high-speed engine fi nl 
electric service. Mr. Brotherhood had thx Iti ng I vl 
mechanical instinct unusually alert, so that lectior 
he arrived intuitively at desired results Ness they can | y ta ( ol I 
which many others could only deduce goes t how that tl lation dow t 
from elaborate experiments or voluminous \ ly appre ( In finan 
computations He insisted always upon ¢!r l¢ Ihe pimior iversal that the 
first-rate material and first-rate workman ringency in the 1 ey market will 


the di ppeat Whil immediate chief 


ship, but beyond these he gave wy 
| | 





rection of the commercial details to his thought to be at hand, any doubt that may 

manager, For some time previous to his r the tte vill be re wed o1 

death his health had been impaired January I p A oy the yment 
f der P d , 

\n exan nw he held on Dex 1D met | f 
ber Q-10 for thie ~p n oft \ ( ad 1 . rie 
(piece work computer) in the Nauti ( \ 
Almanac Office Ch xamu 
be taken in either of s¢ veral place 4 a tr \p] r 

el ) 
each State Full particulars may be ob dbenia 
tain yy addressing the | ted State I Genet \pl ( , 
( v7) Service ( — \\ is 9 (, 
D. ¢ 
(; tor ¢ 
° " y 
Commercial Review. Mr. J 

New York. November 10 ray t! ’ 

We ar nformed bv several machinery I 
iouses, who « represen , de. t] ( G f 
4 lec 1 1 T ae | ly ] i { ta Cl 1 nN t 
isfactory form ] iT this c maditi n of if I 1 t ; : 
fairs, a variety of explanations are offered | 
a : , 

The principa ne 1s the monev stringency . I | : | 

which recently occurred in Wall Street, 2 

ind which assumed such a serious aspect ~ I OOK , ' 

that the good offices of the Secretary of 1 yg 

the Treasury were deemed necessary t | | f : 

tide financial interests over thei difficul O5 1,000 

ties Another reason given is the immens I oO hig 1 , 

amount of money which had to be pr 

vided t tral oT the c1 ps ind which : t 8H 1 per 

by the way gradually finding wat 000 qi 

ack to the « nnels from which wa gi rar t é 
, 

taken re « re col ( y 

On all sides it is stated that the wor g ver ) f ed 
have been ffected is result ()n ¢ | the d 
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Negotiations are now under way for the 
consolidation of the principal manufactu- 
rers of axles and various edged tools, with 
a capitalization of $30,000,000, and by the 
issuance of bonds to the extent of about 
$11,000,000, It is said that articles of in- 
corporation will be applied for in New 
The proposed 
companies are as follows: American Axe 
& Tool Company, New York; Kelly Axe 
Alexandria, 


Jersey in the near future 


Manufacturing Company, 
Ind.; Mann Edge Tool Company, Lew- 
istown, Pa.; Mann, Lewis- 
Romer Axe Company, Dun- 
Warren Axe & Tool Com- 
Standard Axe & Tool 
Company, Pa.; United States 
Edge Tool Company, Cattaraugus, N Y.; 
Edge ‘Tool Company, Gas City, 
Ind Fayette R. Plumb, Incorporated, 
Philadelphia, Pa.; Iron City Tool Works, 
Pittsburgh, Pa.; Warwood Tool Company, 
Wheeling, W. Va.: Peck Edge Tool Com- 
pany, Cohoes, N. Y.; Norton Tool Com- 
Cleveland, Ohio; Winsted Manu 
facturing Company, Winsted, Conn.; Ea- 
gle Scythe Company, Winsted, Conn. ; 
Turner, Day & Woolworth Handle Com- 


James H. 
town, Pa.; 
kirk, N. Y.; 
pany, Warren, Pa.; 
Ridgway, 


Indiana 


pany, 


pany, Louisville, Ky.; Southern Handle 
Company, Huntsville, Ala.; Dunn Edge 
Tool Company, Oakland, Me.; David 


Wadsworth & Son, Auburn, N, Y.; Inde- 
pendent Stone Company, Cleveland, Ohio; 


Klein-Logan Company, Pittsburgh, Pa. ; 
Central Tool Company, Jonesboro, Ind. ; 
Evansville Tool Works, Evansville, Ind. ; 


Welland Vale Manufacturing Company, 
St. Catharines, Ont. 

Through Charles Churchill & Co., 
Furnace 


Lon- 
don, England, the American Gas 
Company, of 23 John street, this city, have 
received an order for eighteen large an- 


nealing and hardening machines, for in- 


stallation in the British Mint and Wool- 
wich Arsenal. The company were fa 
vored with a large order from the same 


sources several months ago, and its for- 
eign trade in general is assuming gratify- 
ing proportions. 

\t the local offices of the Q. & C. Com- 
pany, 114 Liberty street, an order has been 
received for twenty-one Bryant portable 
saws for the railroad shops of the Jap- 
anese Government at Yokohama, Japan. 
Brothers, of 1036 Lincoln 
who are numbered 


Hardinge 
avenue, Chicago, IlL., 
among the oldest and largest chuck manu- 
facturers in the country, have purchased 
from the A. W. Gump Company, of Day- 
ton, O., the entire Cataract Precision Lathe 
the 
and will hereafter man- 


business, including name “Cataract 


Precision Lathe,” 
this lathe. They are now 


ufacture pre 


pared to receive orders for it, as well as 
for their well-known sensitive drill press. 
Hardinge Brothers were recently forced 
to double their producing capacity to keep 
increased business 
Coal 
equip its soft-coal mines at Dil- 


up with their 
Che United 


about to 


States Company is 


lonvale, Jefferson county, Ohio, with elec- 


trical machinery, and for that purpose re- 
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cently purchased from the Westinghouse 
Electric & Manufacturing Company two 
150-kilowatt 550-volt direct-current gener- 
ators and two 10-ton mining locomotives. 
Electric power will be used for the oper- 
ation of the locomotives and other mining 
machinery. 

The National Machinery Company, of 
Tiffin, Ohio, have just completed an order 
for 300 wire-nail machines for the Colora- 
do Fuel & Iron Company. Other orders 
amounting to over 250 machines have been 
filled, and the company is highly gratified 
with the prospects as well as year’s busi- 
ness in the wire-nail machine trade. 

The Sherwin-Williams Paint Company, 
of Cleveland, Ohio, are equipping all their 
for electric distribution. 
They recently purchased for their Cleve- 
land works three alternating-current gen- 
150, kilowatts 


pacity, respectively, and about 500 horse 


works power 


erators of 120 and 75 ca- 
power in induction motors, which will be 
used to drive all their paint and varnish 
making machinery, They have _ also 
equipped their Newark (N. J.) works with 
one 75-kilowatt alternating-current en 
gine-type generator and a number of mo- 
tors, and are about to install a duplicate 


At Pullman, IIL, 
alter 


plant at the same works. 


they are putting in a 120-kilowatt 


nating-current generator and one of 100 


about 200 horse-power in 


The electrical appara- 


kilowatts and 
induction motors. 
tus for the several plants is being fur- 
nished by the Westinghouse Electric & 
Manufacturing Company. 


Recent sales of Renold Silent Chain by 


the Link-Belt Engineering Company in- 
clude nine line shaft drives from motors 
for the new works of the Patton Paint 
Company, Newark, N. J.; eight drives 


from motors to line shafts and elevators 
in the new model plant which the Cromp- 
ton & Knowles Loom Works are erecting 
in Philadelphia, and eight 60 horse-power 
drives for induced-draft blowers in the 
Waterside Station of the New York 
There are now sixty- 
the 


new 
Edison Company. 
one Renold silent 
new building of R. H. Macy & Co., vary- 
ing in capacity from 1 to go horse-power. 

At the Diisseldorf Exhibition which has 


chains in use in 


just terminated the highest award of mer 
it—the gold medal—was awarded the Hunt 
conveyor. This conveyor is manufactured 
by the C. W. Hunt Company, West New 
Brighton, N, Y. 

The smoke nuisance is receiving much 
attention at the hands of the city authori 


ties of Providence, R. I., who are endeav- 


oring to obtain necessary legislation for 


its abatement. It is a matter of interest 
that the three largest industrial concerns 


in the city have voluntarily encouraged 


this movement by offering to install appa- 
ratus in their power stations which would 


entirely prevent the formation of black 
smoke. With this purpose in view the 
Rhode Island & Suburban Railway has 


contracted for a large equipment of Roney 


mechanical stokers for its new boiler plant. 





November 13, 


1902 


The plant will have an ultimate boiler ca- 
pacity of 8,300 horse-power, The above 
stokers will be used throughout. 

The Shultz Belting Company, of St 
Louis, Mo., belting, 
leather, etc., with local offices at 114 Lib 
erty street, announce that they have just 
completed remodeling and enlarging their 
plant at St. Louis, and are now prepared 


manufacturers of 


to take orders on a more extensive scale 
than at any time in their history 
Another large concern—the Narragan 
sett Electric Lighting Company—is also 
installing a complete equipment of Roney 
stokers, comprising twelve stokers of the 
quadruplex type, operating under Babcock 
& Wilcox boilers of 4,500 horse-pow er Ca 
pacity. <A third industrial plant employ 
ing these stokers is the Brown & Sharpe 
Manufacturing Company, where Roney 
stokers under two batteries of Babcock & 
Wilcox boilers have been in use for som 
time with The 
of this installation undoubtedly furnished 


excellent results. success 
the incentive toward the smoke prevention 
movement. 

A complete equipment of gas generators, 
gas engines and direct-connected genera 
tors is in process of installation in several 
American industrial establish 

The Winchester 
\rms Company, New Haven, Conn.; thi 
Atlantic Refining Company, Philadelphia, 
Pa.; the Consolidated Industries Com 
pany, Batavia, N. Y., and the Rockland 
Electric Company, Hillburn, N. Y. Th 
first of these equipments to be put in set 
vice will be that of the Winchester Repeat 
The 


power-house has been specially designed 


important 


ments, VizZ.; Repeating 


ing Arms Company, at New Haven 


for the new gas apparatus, and the entire 
power for manufacturing and lighting pur 
poses will be furnished from this point 
The engines are of Westinghouse make of 
the standard vertical three-cylinder single 
acting type, aggregating 500 horse-power 
are each direct connected to 250-volt 
direct-current 


They 
Westinghouse 
furnished 


generators 


and are with gas fuel from 
Loomis Pettibone gas generators located 
in the adjoining producer room, Two ad 
ditional engines of the vertical 
employed as Suitable 


holders are provided for insurance of con 


type ar 
auxiliaries. gas 
tinuity and uniformity of fuel supply. 

The power station of the Atlantic R« 
fining Company will be equipped with a 
new type of Westinghouse gas engine, and 
a type new to American practice, viz., the 
horizontal double-crank, double-acting en 
gine There will be two engines each of 
500 horse-power, and each engine will be 
direct connected to a 550 kilowatt 25 cycle 
three-phase generator arranged for paral 
lel operation. 

The equipment of the Consolidated In- 
dustries Company is of interest by reason 
of the arrangements for the most efficient 
utilization of the fuel supply. The plant 


will supply three products, viz., metallur 


gical coke, fuel gas and electricity \ 


special process will be used yielding metal- 
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lurgical coke and fuel gas as a by-product 
The electricity for lighting and power pur 
poses will be generated at a central station 
employing 250 horse-power Westinghouse 


a | 


gas engines of the new horizontal double 
acting type direct connected to Westing 
house alternating-current generators op 
erating in parallel and supplying current at 
1,100 volts to the distributing network 
Another gas power ‘enterprise and one 
capable of certain ultimate development 
is the Rockland Electric Company, which, 
together with the Ramapo Iron Works and 
the Ramapo Foundry Company, is com 
prised in the Snow interests. The installa 
tion will consist of an independent gas 
manufacturing plant employing the Loomis 
Pettibone process and a power plant con 
taining Westinghouse direct-connected gas 


| 


engine generator units. The producer 


plant will Supply water gas to the iron 
plants mentioned for heating and metal 
lurgical purposes, and electric power to all 
industrial plants in the vicinity, including 
the Mahwah branch of the Standard Brak 


Shoe Company, located about four miles 
distant from Hillburn. The plant will 
lighting throughout 


also supply current for 


the Ramapo Valley district of some 14 


miles in extent, comprised between the 
towns of Ridgewood, N. J., on the south, 
ind Hillburn, N. Y., on the north. The 
gas engines installed are also of the new 


Westinghouse 
] 


type of 350 horse-power, each equipment 


horizontal double-acting 


aggregating 1,200 brake horse-power, o1 
1,240 brake horse-power maximum. The 
engines are direct connected to Westing 
house polyphase generators and construct 
ed to operate in parallel \ 128 horse 
power vertical gas engine unit will also 
be employed for carrying light loads and 
assisting at peak loads. The machinery 
will in all cases be furnished and erected 
by Westinghouse, Church, Kerr & Co., 
engineers, New York 
CHICAGO MACHINERY MARKET 

Speaking of the satisfactory condition of 
trade, a seller of machinists’ supplies says 
that he recently shipped to Detroit on on 
order Coo gross of drills and that an ordet 
for 200 gross for Chicago delivery is not 
uncommon, These drills are fine, and used 
largely for drilling vulcanized rubber. The 

] 


demand for supplies is growing steadily 


in the West, both 1n the size and frequency 


of orders. October was not in every re¢ 
spect a satisfactory month, for some agen 
cies nd | Ss report tl he iggregate 
sales for the month sh i slight falling 


otf compared eithe \ ! 1 previou 
months or with the corresponding period 
ist) But November is ng in for 
rie ‘ ( nN muc! \ I nanner 
it t rest! ted 1 or p rchas¢ 
f supplies in October, it is apparently n 
» be repeated in November And the ad 
ers yor luded ( ire not genet il 
Phe re p ps searcely common, and 
whe he CX1s ther e often special 
H tor their existenc Thus th large 
mplement makers, who constitute a con 
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siderable percentage of the Western trade 


in small tools and supplies, have been eith 


er delaying their active fall work a little or 
those that are going into the combination 
have been busy with inventory and other 
preliminary work to the neglect of the pur 
chasing departments. These industries are 


1 


now under full headway, except as they are 


occasionally interfered with by lack of fuel 


or material, the latter in itself an index of 
unusual activity 

The proprietor of a local machine shop 
says there 1s a great dearth of good ma 
chinists in the shops This condition ts 
the more seriously felt in the country 
shops, he says, because the men frequently 
prefer, for some reason, to live in th 
larger centers, and when work is so plen 
tiful as now drift into the cities. He al 


luded to this searcity of men as an evidence 


of the extreme activity of shop work. Once 

f his men, he said, had just q him to go 
to Europe 

Phe demand for shop tu hings d 





nent works, cereal m planing mills and 
factori {t great variety tw a lara 
number are process I ercee ) | vy 
work cannot be supplied with any degree 


of promptness, but fair deliveries can bi 


made on th maller equipments 

Phe Chi GO OTT t thre ] NS OS rre 
Company has just completed its first year 
and reports a steadily growing trad Phe 


] 


Reeves Pulley Company are behind in the 


orders, though producing faciliti are 1n 
creased. Samuel Harris & Co. are adding 
to the fore 1 weir sales departmen Phe 
Northampton Emery Wheel Company re 
port an entirely satisfactory trad Chess 
ire typical ustrations of market condi 
tions 

The Chicago Pneumatic Tool Company 


report large sales of pneumatic tools within 
the last week to the following concerns 
Union Pacific Railway Company, Omaha, 
Neb.; Newport News Shipbuilding & Dry 
Dock Company, Newport News, Va.; U 
S. Navy Yard, Brooklyn, N. Y.; Maryland 
Steel Company, Sparrows Point, Md.; In 
ternational & Great Northern Railway, 
Standard Oil Company, 
Buffalo, N. Y.; American Locomotive 
Company, Brooks Works, Dunkirk, N. ¥ 

Baldwin Lecomotive Works, Philadelphia, 


1 
x Sea ( Facoma & Interurban R i 
vay. S th Wash Chicago. Burling 

Ww Quiney IX lway t thei Gale sburg 


(il.), W. Burlington (la.) and Aurora 
\ Vhreshing Machine 
Company, Racine, Wis.; New York Cen 


River Railroad, Depew, 
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Manufacturers. 


rh grist mill of Frank Crittenden, Bu 


\ mill is to be erected in has Astoria, Or 


bs h Astoria ir ¢ puns 

Kuston & Co manufacturers of linseed oj 
Chicag will build a inoleum plant 

Th wood working factory of Simpson «& 
Peel, Montrea (pun has veen burned 

The Wood Works will) build " 





or factory in Sioux City, la 
Phe National llorse Nail Company 

works in Vergennes, Vt have been burned 
The Standard Box Factory Company, Port 

and, Ore contemplates building a iwn 
Jewett & Co., manufacturers of stoves and 


ranges, Buffalo, N. ¥ will build a new plant 


The Johnson Forge Company bar it 
Wilmington Lhe! proposes to enlarge i 
plant 

Forbes & TR Hlopkinsvills I \ will ere 
mn ndditio dit ' doa i wa 
feetory 

\. ¢ Randolph & Co manufacturers 
Stackers, Newton, la Vins put up addition 


buildings 


Che Toronto (€Ont.) Tt Manufactur 
Company ha received a permit: for a 
story building 

Ih i gy S & Lroor ¢ ny ‘ 
Louis Mi ha 1 ’ i 


The sas ind blind 1 Buchanan & 
Smock I ’ ( upany, A ry ark, N. J 
has been rned 

Fire in a dry 1 e Al in Ma 
ing Company, Chicago, I caused some da 


e to machinery 


The flouring mill of Hoffman & Smiley 





— ee 


— 


a 


— 
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Zionsville, Ind., has been burned A $1,200 
engine was practically ruined. 

The Champion Candy Machine Company, 
Philadelphia, Va., will have a 5O0x60-foot ma 


chine shop added to its plant. 


The Denny Enyelope & Tag Company, Chi 


cago, has leased an eight-story, 168x100-foot 
bui.ding, which is being erected. 

J. Kk. Porter & Co., manufacturers of hay 
tools and pumps, Ottawa, IIL, are about to 


building, we understand. 


do some 


It is stated at Camden, N. J., that elee 
tricity is to be substituted tor steam wherever 
practicable in the Pavonia car shops 

A 100x200- foot machine shop is to be built 
it De Pere, Wis., by the Burns Boiler Com 


controlled by it. 
Philadelphia, 
for additions to its fac 


pany, or a 
rhe Leste 
is having plans 


ory in Lester (Essington IT’. O.), Pa. 


company 
Piano Company, 


made 


Io M I'rasier, of Stockton, Cal., has been 
employed to prepare plans for two cotton 
factory buiidings to be erected there 


Fire at the mill of IF. I. & 
\. Heidritter, Elizabeth, N. J., has destroyed 
f planers, lathes and scroll saws. 
Corporation, New 
contract for 
170x500 


wood- working 


a number ¢ 


The 
Iritain, 


American Ilardware 


has awarded the 


Conn., 


the erection of a seven-story building, 


leet 

The new Hlockensmith Wheel & Wire Car 
Company, of Irwin, V’a., has purchased five 
acres of Jand upon which shops will be 


el ected 
The 
Company, 


Manufacturing 
will 


fenedict & Burnham 
Waterbury, Conn., 
building, 100x200 


brass, ete., 


erect a feet, for casting 


purposes, 


The Rock Falls Manufacturing Company, 
at Sterling, IIL, will erect a new building to 


he occupied by the Sterling Silver Plating 
Company 
There is a rumor afloat that the Baldwin 


Locomotive Works, of Vhiladelphia, is con 


sidering the removal of its plant to Phillips 
burg, N. J 

The site for a power station for the pro 
posed Sidney-Franklin trolley road has been 
staked out at a point avout five miles from 
Sidney, N. Y 

Charles N. Cox, of Denver, Colo., has been 
looking over the ground in the neighborhood 


of Alamosa for a factory proposed to 


1903 


sugar 


be built in 


The Smith & Egge Manufacturing Company, 
locks and metal goods, Bridgeport, Conn., 
has been having plans prepared for an addi 


tion to its factory. 


Wm. & John Littlejohn, Seneca Falls, N. ¥ 


marble, contemplate building a new factory 
to be operated by compressed air, the power 
being furnished from the old one 

The Virginia-Carolina Chemical Company 
is erecting a $150,000 guano plant at Ameri 


Chicago, 
there. 


Armour & Co., of 
fertilizer plant 


cus, Ga., and pro 


pose to erect a 


The American Grass Twine Company, St 
Paul, Minn., is building a large plant at 
Glendale, Newtown, in Greater New York, for 
the manufacture of mattresses, matting, ete. 

The Beaver Valley Metal Company has 


been organized to take over the brass foundry 
of Louis A New Brighton, Pa. The 
company the capacity of the 
plant 


Glaser, of 
will increase 
Norfolk, Va., 

Clark 


A building is being erected at 
Frank T. 
builders’ supply 
some wood-turning lathes, 


to be occupied by the Com 
Ltd., in the 


will be in it 


pany, business. 
There 
ete., run by electricity 

Philadelphia, 
plant in 
BOOx 


engineer, 
building 


Townsend, 
plans for a 
The 


David 


la has ear 


main building will be 


ied Iystene, 


AMERICAN MACHINIST 


50x145 feet, and 


feet. 


boiler-house, 
500x100 


the 


three stories, 


7 feet: 


the office, 


A new shop, 125x50 feet, is to be erected 
for the Clark Machine Company, manufac 
turer of turbine water wheels, ete., Turner's 
Falls, Mass. It will be equipped with up-to 
date machinery and be run by electrical 


power. 


The Great Lakes Portland Cement Com 


pany, capitalized at $3,500,000, has com 


meneed the erection of a 2,000-barrel cement 


factory at Rogers City, Presque Isie County, 
Mich W. FF. Cowham, of Saginaw, is the 
promoter and organizer 


The Allis-Chalmers Company wiil shortly 
make important extensions to one of its plants 
in Chicago. With that end in view the com 


feet of 
avenue 


strip with 456 
Fairtield 


pany has purchased a 


frontage on the east sideeof 


and 152 feet deep for S39,300. 


American Manufactur 


Wis., th 


that the 


ing Company, of 


said 


It is 


Racine, eshing ma 


chine attachments, has consolidated with the 


Hart-Green Company, anw that this will be 


followed by a enlargement, either at 


the American 


plant 


works or elsewhere 








Miscellaneous Wants. 


idrertisements will be inserted under this 


head at 25 cents a line, cach insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue. 


addressed to our care will be for 


fusivers 
warded, 

Gear Wheels, gear cutting. Grant 

Punches & dies. Wal.M.Wks.,Waltham,Mass 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Mfg. plants, space, powers. <A. Ela, Boston, 

Order your new or special machines 
the Industrial Mach. Co., Newark, N 

Will buy or pay royalty for good patented 
machine or tool. tox 282, AMER. Maci 

Light and fine mach'y to order; models and 
elec. work specialty. Ee. O. Chase, Newark, N. J. 

For Sale—One 386 in. Gould & Eberhardt 
gear cutter, hand feed; good order. Apply to 
G. W. Francis, Reading, wa. 

First-class designing, drafting and tracing 
done to order. Address “Experienced Design 
er,’ care AMERICAN MACHINIST. 

The Wellman Sole Cutting Machine Co., of 
Medford, Mass., designs and builds light ma 
chinery. Correspondence solicited. 

An experienced engineer will perfect, sim 
plity or improve upon articles of manufacture 
Address Box 129, AMERICAN MACHINIST. 

Wanted—An interest in a hardware, mill 
supply, machinery or belting business in New 
York city. Address “Cash,” care AM. MAcu 

Wanted—A first-class machinery molder for 
high-grade work in small foundry; $500 to 
$1,000 stock required. Address D., care A. M. 

Light and medium machinery built to or 
der; estimates furnished on all kinds of ma 
chine work. *, J. Stokes Machine Co., 13th 
and Noble sts., Philadelphia, Da. 


> See p. D4. 


from 


For Sale—Working drawings stationary 
type steam engine, 1 to 40 IL.-P., eight sizes; 
first class in every particular: rare oppor 


AMERICAN MACHINIST. 

We manufacture on contract patented hard 
ware specialties, tools, dies, metal stampings, 
special machinery, ete. Ldmonds-Metzel Mfg. 
Co., T78 to T84 W. Lake st., Chicago, III. 


tunity. Box 154, 





Grinding beats filing: try us, on either 
bardened or soft work: capacity 7 in. diam 
eter, 48 in. long and under. The Garvin Ma 
chine Co., Spring and Varick sts., New York 

Wanted —Light machine work and _ special 
machinery to build to order, special tools, 
die and punches; a_ well-equipped  water- 
power plant and first-class workmen. The 


Bantam Mfg. Co., Bantam, Conn 

Wanted—Machinist, with from $1,000 to 
$2,000, to take an interest in and the super 
intendency of a concern manufacturing laun 
dry machinery in Chicago Address C. T 
Cummins, 210 Larrabee st., Chicago, II. 

Wanted—A large contract to build medium 
or light automatic machinery: we have the 
plant, the experience, the capital; cam cut 
ting a specialty: we make the best adjust 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md 

For Sale—New foundry, completely equipped, 
660x880, on Erie Canal and Delaware & Hud 
son Railroad, near Albany; also complete ma 





November 13, 


1902. 


chine shops and forging plant at Troy. Ad 
dress Pneumatie Signal Company, Broad Ex 
change, New York. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
liart-Parr Co., Charles City, lowa. 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for cach insertion, {bout six words make a 
line. Vo advertisements under tiwo lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning’ for 
the ensuing week’s issue, insivers addressed 
to our care will be forwarded ipplicants 


may specify names to u hich their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 

stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 

pondents. 


Situations Wanted. 


Machine designer, etc., Wants position Ad 


dress Box 63, AMERICAN MACHINIST. 
Draftsman seeks position; prefers New 

York. tox 2ZOT, AMERICAN MACHINIST 
Mechanical and electrical draftsman wishes 

position. Box 213, AMERICAN MACHINIST. 


by Al, progressive pattern 
care AMERICAN MACHINIST 

mechanical draftsman desires 
192, AMERICAN MACHINIS1 

mechanical draftsman wishes 
Box 210, Am. MAacu 
experience, 
MACHINIS1 


As foreman, 
maker. K. G., 

Experienced 
position. Box 

ixperienced 
position near New York. 

IDbraftsman, graduate, 3 years’ 
wants position. Box 215, AMER. 

Mechanical draftsman desires position as 
detailer and tracer, in New York city. Box 
216, AMERICAN MACHINIST. 

Position as draftsman, by expert machinist ; 
can Work at the board or in the shop. Address 
Kk. C., care AMERICAN MACHINIST. 

losition of responsibility, by competent ma 
chine shop or toolroom foreman; Al refer 
ences. tox 205, AMERICAN MACHINIST. 

Draftsman, age 23; 4 years’ shop and office 
experience ; college graduate; terms moderate 
Address Box 211, AMERICAN MACHINIST. 

Young designing draftsman, with consider 


able experience, wishes position; engine work 
preferred. sox 200, AMER. MACHINIS1 
A toolmaker and modelmaker on fine work 


wants position; can take charge of manufac 
turing. tox 214, AMERICAN MACHINIST. 

Young Swede, with 8% years’ shop and 
d'awing-office experience, wishes to change 
position. Box 1938, AMERICAN MACHINIS1 

Young man, having 4 
machine shop, desires position 
gain more knowledge. Box 202, AM. 

Manufacturing engineer ; 
special tools, jigs, ete 
Eugene 


years’ experience in 
where he can 
Macu 
labor-saving meth 
correspondence 
Wilson, care Am. MACH. 
Mechanical draftsman, technical graduate, 
83 years’ shop and drawing-room experience, 
desires change of situation. Box 196, Am. M 
familiar with ma 
represent manu 


Address Box 194 


ods 
sclicited. 


Chicago, 


desires to 


Salesman of 
chinery and tools, 
facturer, traveling or local. 
AMERICAN MACHINIST. 

A mechanical draftsman and practical ma 
chinist, with good knowledge of the foundry 
and patternmaking, desires responsible posi 
tion: Box 188, AMER. Mac. 

Situation wanted by an experienced me 
chanie, as foreman or superintendent: famil 
iar with the details of mechanical drawing 
Address C. €C., care AMERICAN MACHINIST 

Draftsman 


2 
age 50 


Young man; few years’ experi 


ence; technical graduate; good detail deline 
ator and Al tracer: also little experience in 
automobile work. Box 201, AMER. Maci 
Position wanted as foreman of screw ma 
chine department: 10 years’ experience as 


including hand and 


MACHINIST. 


foreman of departments, 
automatics. tox 2ZOS, AMER 
Position as superintendent or foreman of 
machine shop, by man having had 20 years 
practical exnerience; S in charge: best of 
reference. jox 199, AMERICAN MACHINIST 
Mechanical engineer; exverienced in equip 
ping and managing shops: specialty, design 
ing tools for rapid manufacture of repetition 
work: can develop small automatic casting 
process. Address Box 157, AMer. MActi 
Expert on automatic machinery, light and 
heavy: first-class designer; inventive ability: 
10 years’ best experience; graduate; fitted for 
head draftsman, superintendent or to develop 
inventions; terms moderate. Box 187, A. M. 
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PAG? 
Geanpem Wie, Co...ccccccvecs 65 
Grant Gear Works.......... D4 
Cer Ca, Gi. Axo scic 1s 
Gray-Blaisdell Co............ GS 
Greenwald Co., lL. & K..... D4 
IHlammacher, Schlemmer & Co. 53 
Hampden Corundum Wheel Co. 64 


Hartford Steam Boiler Insp. & 





a rr eee 61 
Harrington, Son & Co., Inc 

SS ‘ es 73 
Hendey Machine Co. ae 
Henley & Co., N. W.... oe: ae 
Herron & Bury Mfg. Co . 68 
Hill, Clarke & Co...... 13 and 7% 
Peeree B SUNOS. OO. 6 vccccieccs 53 
peeeeer BTM, COs cc cc ccscceees D4 
Hoggson & Pettis Mfg. Co.... 64 
Horsburgh & Seott....4th Cover 
Horton & Son Co., E.. nes 64 
Houghton & Co., E. F........ 53 
Howard Iron Works......... 57 
Hunt Co., ©. eer 66 
Hunt Co., Robt...... no 
Ingersoll Milling Mach. Co... 59 
Ingersoll-Sergeant Drill Co. 6o 
Iroquois Machine Co....... 56 
Jacobson Machine Mfg. Co... 65 
Jantz & Leist Electric Co 70 
Jeffrey Mfg. Co., The. Kea ee 
Jenkine Brothers... ...c-cecsses ov 
Jones & Lamson Machine Co. 18 
Kelly Machine Co., R. A 7A 
Kempsmith Mfg. Co......... 7o 
Keuffel & Esser Co oda, 
Kilbourne & Jacobs Mfg. Co... 66 
Landis Tool Co ; ; ‘ 15 
Le Blond Machine Tool Co., 

i rr : ..4th Cover 
Le Count, Wm. G anne 
Link-Belt Engineering Co.... 77 
Lodge & Shipley Mch. Tool Co. 1 
Lombard & Co. Serre Terre nv 


Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

Carborundum Co., Niagara [alls, 
= 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, lL. 
Bartlett, E. E., Boston, Mass. 


Ball Bearings 
Sec Roller Bearings. 


Balls, Steel 
Federal Mfg. Co., Cleveland, O. 


Bani Saws 


American Machinery Co., Grand 


Rapids, Mich. 


Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
Iand. O 

Kilbourne & 
Philadelphia, 


Jacobs 


Mfg. Co., 


Bars, Boring 
Twist Drill 


I. 


Cleveland Cleve- 
land, O. 
Underwood & Co., 


delphia, Pa. 


Beit Dressing 
Dixon 


Co., 


B., Phila- 


Crucible Co., Jos., 
City. N. J. 
Houghton & Co., 


phia, Pa. 


Jersey 


kK. F., Philadel 
Beit Lacing Machines 


Diamond Drill & Mach 
boro, Pa, 


Co., Birds 


Belting, Leather 
Shultz Belting Co., St. Louis, Mo. 
Bending Machines, Power 


Bethlehem Foundry & Mach 
So. Bethlehem, Pa. 


.Co.. 


National Mechry. Co., Tiffin, 0. 
Reade Mehry. Co., Cleveland, O. 


PAGE 
Long & Allstatter Co....... 60 
Lorents & Evarts......s-ceces df 
a” ef Seer rere re 66 
Eamorpomsce CO., TM... rc cvees 73 
Lunkenheimer Co., The...... 59 
McCabe, J. J.....-...00 and 78 
peccrosny & BGber.. . 206i cece 60 
rere rer re ee 66 
Marshall & Huschart Mach. Co. 79 
Mechanical Appliance Co..... 71 
POOPNOIE BEER. CO. cccccsvvcs ao 
Ni Si o.  iecds ae ete 66 
CO a 52 
Miami Brass Works.......... 63 
Ey I «5 oc: oa5.0 $4 o@eae 61 
Dertts & TROTPE). occ cc cvcsves DS 
en Ge Ds as 6809 000 73 
Morse Twist Drill & Mach. Co. 17 
Morse, Williams & Co........ 54 
Mossberg & Granville Mfg. Co. 75 
Mueller Mach. Tool Co....... S1 
Narragansett Machine Co.... 13 
National Engine Co......... 61 
National Machinery Co...... Sl 
New England Gas Engine Co.. 61 
New Era Iron Works...@.... 61 
OW ErOven Mis. Ce. 06.6000 62 
New Process Raw Hide Co... 54 
Newton Mach. Tool Wks., Ine. 11 
Nicholson & Co., W. H....... 15 
Nicholson File Co........... D1 
Niles Tool Works Co....2 and 7S 


Northampton Emery Wheel Co. 52 
Northern Electric Mfg. Co.. 


Northern Engineering Works... 66 
Norton Emery wheel Co..... at) 
oo a a ee rer 5D 
Obermayer Co., The S..... . 638 
Oesterlein Machine Co....... Sl 
Ole Motor Worm. ...cssccce 61 
Oster Mfg. Co..... ace dz 
Owen Machine Tool Co...... 63 
eS eee 63 
Patriarche & Bell... .ciccccs 63 


Classified Index of 


Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Blocks and Tackles 

See Hoists, Hand. 

Blowers 


Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Champion Blower & Forge Co., 
Lancaster, Pa. 

Boilers 

Chandler & Taylor Co., Indian 


apolis, Ind. 


Struthers, Wells & Co., Warren, 
*a. 

Bolt and Nut Machinery 

Acme Mechry. Co., Cleveland, O. 


Detrick & Harvey Mach. Co., Lal- 
timore, Md. 

Hloward Iron Wks., Buffalo, N. Y. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Ray Automatic Mach. Co., Cleve- 
land, O. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Webster & Ferks Tool Co., Spring 
field, O 

Wells Bros. Mass 


Co., Greenfield, 


Books, Mechanical 

Baird & Co., Henry Carey, Phila- 
delphia, Da. 

Derry-Collard Co., New York. 

Henley & Co., N. W.. New York. 

Van Nostrand Co., D.. New York. 

Wiley & Sons, John, New York. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Rement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Hill. Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland. 
Ohio. 


PAGE 
Patterson, Gottfried & Hunter 
AE ES ene ee 10 
Pawling & Harnischfeger.... 66 
Pearson Machine Co......... 62 
Perkins Machine Co......... 74 
Philadelphia Pneu. Tool Co.. 68 
Poole & Son Co., Robt....... 54 
Potter & Johnston Mach. Co. 10 
Power & Speed Regulator Mfg. 
2 = aoe 16 
Pratt & Whitney Co......... 
2, S2 and 3d Cover 
ys. 2... C6 Rae 64 
Prentiss Tool & Supply Co... 78 
PUORSIES TIO CO... cc ctcccvs 69 
ee Ms ay PAE sie 8 ek % eee 69 
Tage ee Sterns een 65 
SB ee 68 
Ray Automatic Machine Co.. 62 
Reade Machinery Co......... ob 
ee ee ae 53 
Reeves Pulley Co............ 69 
Regal Gasoline Engine Co.... 61 
Reliance Machine & ‘ool Co.. 60 
MeUWOEE-EIES CO... ccc cccccccns SZ 
Robbins & Myers Co., The.... 70 
Rogers, Boat, Gage «& Drill 
WOres, JOnM BM. ... .ccccce 17 
Safety Emery Wheel Co..... 58 
Saunders’ Sons, D.......... 60 
Baanders. Mie. Co... ..ccccce 76 
Schumacher & Boye.......... 0 
Seranton & Co., TRe....ccccs nd 
Schwerdtle Stamp Co........ ot 
Sebastian Lathe Co......... 52 
Sellers & Co., Inec., William.. 18 
Seneca Falls Mfg. Co..52 and 65 
Shultz Belting Co........... 1S 
oe SS eee 52 
Memes Bite. CO. . 2. c2cccces D4 
Reemer CRM CoO..... 6 ce cscs 4 
cece oe ee, ee Se re AS 
Sprague Electric Co......... 70 
Springfield Gas Engine Co... 61 


Articles Advertised. 


Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., Rockford, IIL. 

Barnes Co., W. F. & John, Rock- 
ford, Iil. 

Beaman & Smith Co., Provi., R. I. 

Lement. Miles & Co.. N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Lsinsse Mach. Co., Newark, N. J. 

Dallett & Co., ‘1uos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fosdick Mach. Tool 
nati, O. 

Franklin Mach. Wks., Phila., Pa. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., 
delphia, Pa. 

Niles Tool Works Co., 

Pond Mach. Tool Co., 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Bulldozers 

National Mchry. Co., Tiffin, 
Carborundum 

See Grinding Whecls. 

Car Link Machines 

National Machy. Co., Tiffin, 


Co., Cincin- 


Phila- 
New York. 
New York. 

Hartford, 


Castings, Brass and Bronze 
Christensen Engineering Co., 
waukee, ‘is 
Miami Brass Wks., 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Mil- 


Hamilton, O. 


Castings, Motor 


Giant Motor Co., Elizabeth, N. J. 


Castings, Steel 

Christensen Engineering Co., 
waukee, Wis 

Uniform Steel Co., Newark, N. J. 


Mil- 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Reed Co., F. 


Co., Partford, 


ko., Worcester, Mass 


PAGE 
Standard Connecting Rod Co. 13 
Starrett Co., L. 3S 1 
Stover Engine Works....... 61 


Struthers, Wells & Co....... 61 
Stuart’s Foundry & Mach. Co. 
4th Cover 
EE. Wado oan eee oe uces 57 
EE SS ics 6 Ginee 40 Gko0 2 60 
Thompson, Hugh L..... 75 
Toledo Machine & Tool Co. 74 
TOOMIOT, DAME . oo sccccves 78 
Triumph Electric Co......... 70 
Trump Brothers Machine Co. 64 
Underwood & Co., H. B.. 62 
Uniform Steel Co..... 76 
Vanderbeek Tool Works...... 81 
Van Nostrand Co., D.... ca, ee 
Veeder Mfg. Co......... a 
Waltham Watch Tool Co..... 73 
Ward & Son, Edgar T....... 63 
Warner & Swasey Co......... 62 
Washburn Shops..... 63 
Watson-Stillman Co... 77 
Westcott Chuck Co.. 64 
Western Electric Co..... 70 
West Haven Mfg. Co. .4th Cover 
Whitcomb Mfg. Co...... i 
Whiting Foundry Equip. Co.. 66 
i ge >” eee lv” 
Whiton Machine Co., LD. 1 64 
Wiley & Russell Mfg. Co a 
Wiley & Sons, John..... 60 
Windsor Machine Co 10 
winery Co., The... 77 
were & Co... TOrris. «0000 « 65 


Woodward & Powell Planer Co. 63 


Worcester Mach. Screw Co. i” 
Wormer Machinery Co., ©. © 

77 and 79 
Wyke & Co., J 77 


Wyman & Gordon “4th Cover 


Yale & Towne Mfg. Co 6 

Zacharias, E. M... DS 

Centering Machine 

Bement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 
Wis 


Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., ‘trumansburg, 


The, Columbus, 


iy ee 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Brown & Sharpe Mfg. Co., I’rovi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 


Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond, T. R., 

Brown & Co., 
Conn. 

Cleveland 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind 
sor Locks, Conn. 

Morse Twist Drill & Mch. 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Ct. 

Whiton Mach. New 
London, Conn. 


Brooklyn, N. Y. 
R. H., New Llaven, 


Twist Drill Co., Cleve- 


Co., 


Hartford, 
Co., D. E. 
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Chucks, Lathe 

Cushman Chuck Co., Ilartford, Ct. 

Hoggson & Vettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Scroll 


Whiton Mach. 
London, Conn. 


Chucks, Split 


Faneuil Watch 
Mass. 


Clutches, Frictien 
Caldwell, Son & Co., H. 
eago, Ill. 

Coil Clutch Mfg. Co., New York. 
Faneuil Watch Tool Co., Boston, 
Mass. 
Jacobson 

ren, Pa. 
New Haven Mfg. Co., New Ilaven, 
Conn. 
Oesterlein Mach. Co., Cincin., O. 
Patterson, Gottfried & Llunter, 
Ltd., New York. 
Pratt & Whitney 
Conn. 


New Britain, 


Co., D. E., New 


Tool Co., Boston, 


W., Chi- 


Mach. Mfg. Co., War- 


Co., Hartford, 


Compressors, Air 

Blanchard Mach. 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Gray-Blaisdell Co., Bradford, Pa. 

Herron & Bury Mfg. Co., Erie, Va. 


Co.. Soston, 


Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. Co., War- 
ren, Da. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 


Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Correspondence Schools 

See Schools, Correspondence. 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

Oesterlein Mach. Co., Cincin., O. 

Power & Speed Regulator Mfg 
Co., Kalamazoo, Mich. 

Pratt & Whitney Co., 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn 

Counting and Printing Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 

Couplings, Shaft 


Ilartford, 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J.. New Hamburg, N. Y. 
Cranes 
Brown Hoisting Mach. Co., N. Y. 


City. f 
Chicago Pneumatic Tool Co., Chi- 


cago, I 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 


Maris Bros., Philadelphia, Ta. 

Niles-Bement-lond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 





Cutters, [lilling 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Co., 


Gage & 
City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Cutting-off Machines 
Tement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Drovi- 
dence, R. I. 
Davenport-McCullough Mfg. Co., 
Blissfield, Mich. 
Davis Mach. Co., W. 
ter, N. Y 
Franklin 
Ilurlbut-Rogers Mach. 
Sudbury, Mass 
Newton Mach. Tool 
delphia, Ia. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Cutting off Tools 


Roches 


P. 


Mach. Wks., Phila., Pa 
Co., South 


Wks., Vhila- 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. ; 
Pratt & Whitney Co., Llartford, 
Conn. 
Cyclometers 


Veeder Mfg. Co., Hartford, Conn 
Dies, Sheet Metal 


Iliss Co., E. W., Brooklyn, N. Y. 


Perkins Mach. Co., So. Boston, 
Mass 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Wold & Co., 
Dies, Threading, Opening 
Errington, F. A., New York 
Geometric Drill Co., New lLlaven, 


Ill. 


Torris, Chicago, 


Conn. 

Jones & Lamson Mech. Co., Spring 
field, Vt 

Pratt & Whitney Co., Hartford, 


Conn. 
Dowel Pins 
Winkley Co., Hartford, Conn 
Drawing Boards and Tables 
Zacharias, Ek. M., Brooklyn, N. \ 
Drawing Instruments 
Keuffel & Esser Co., 
Drilling Machines, Bench 
tarnes Co., W. F. & John, 
ford, Ill. 
Pratt & Whitney 
Conn. 
Drilling Machines, Boiler 
Baush Mch. Too! Co., Springfield, 


New York. 


Rock 


Co., Uartford, 


Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bement, Miles & Co., New York 

Dallett & Co., Thos. H., Phila., l’a 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Baush Mech. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York 

Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 

Dallett & Co., Thos. H., Phila., Pa 

Garvin Mach. Co., New York. 

Harrington, son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Ill 
Rock 


Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles Tool Works Co., New York 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, b 

Cleveland Pneu. 
land, Ohio. 

Phila. Pneumatic 
delphia, Pa. 


Tool Co., Cleve- 


Tool Co., Phila 


Prentice Bros. Co., Worcester, 
Mass. 
& C Co., Chicago, Ill. 
Standard Ry. Equip. Co., St. 
Louis, Mo. 
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Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila., Pa 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O 


Baush Mch. Tool Co., Springfield, 
Mass. 


Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O 
Fosdick Mach. Tool Co., Cincin., O 
Gang Co., Wm. E., Cincinnati, O 
Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co 
Chicago, Ill. 
Mueller Mach. Too! Co., Cincin., O 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Prentice Bros. Co., Worcester, 
Mass. 
Prentiss Tool & Supply Co., 
York. 
Reade Mchry Co., Cleveland, 0 


New 


Drilling Machines, Turret 

Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn 

Vanderbeek Tool Wks., Hartford 
Conn. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, 
tarnes Co., W. F. & John, 
ford, Ill. 
Bement, Miles & Co., New 
Cincinnati Mach. Tool Co 
Davis Mach. Co., W. P., 
ter, N. Y¥ 


Ii} 
Rock 
York 
,Cm., O 


Roches 


Dwight Slate Mach. Co., Llart 
ford, Conn 
Fosdick Mach. Tool Co., Cincin 


nati, O 
Gould & Eberhardt, 
Harrington & Son 
Philadelphia, I’a. 


Newark, N. .] 
Co., Edwin, 


Hill, Clarke & Co., Boston, Mass 
Hoefer Mfg. Co., Freeport, Ill 
Le Blond Mach. Tool Co., R. K 


Cincinnati, O 
McCabe, J. J.. New 
Marshall & Huschart 

Chicago, Il. 


Niles Tool Works Co., 


York 
Mehry. Co., 


New York 


New Haven Mfg. Co., New Haven, 
Conn. 

Power & Speed Regulator Mfg 
Co., Kalamazoo, Mich 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., Francis, Worcester 
Mass 


Washburn Worcester, 


Mass. 


Shops, 


Drills, Center 

ratt & Whitney Co., 
Conn. 

Sl-comb & Co., J. T., 
hi. 1 


Hartford, 


Providence 


Drills, Rail 
Bement, Miles & Co., 
Niles Tool Works Co., 
Drills, Ratchet 

*arker Co., Chas. 


Pratt & Whitney 
Conn. 


New York 
New York 


Meriden, Ct 
Co., Hartford, 


Dust Collectors 
Allington & Curtis Mfg. Co., Sag 


inaw, Mich 
Dynamos 
Akron Elec. Mfg. Co., Akron, O 
C & C Electric Co., New York 


Crocker-Wheeler Electric Co 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin.. O 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Northern Elec. Mfg. Co., 
Wis 


, Am 


Madison, 


Ss. 
Robbins & Myers Co., Springfield 
Ohio. 


Sprague Elec. Co., New York. 


Triumph Elec. Co., Cincinnati, O 

Western Electric Co.. 

Westinghouse Flectric 
Pittsburgh, Pa. 


Chicago, Il. 
& Mfg. Co 





1000 
Electrical Supplies 
Akron Elec. Mfg. Co., Akron, O 
General Elec. Co., New York 


Triumph Electric Co., Cincin., O 


Western Electric Co., Chicago, [1 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, t’a 

Elevators 

Albro-Clem Elevator Co., Phila 


deiphia, Pa 
Howard Iron Wks., 
Morse, Williams & Co., 
tmery Wheels 
See Grinding Wheels. 
Enclosures, Tool-room 
Merritt & Co., Vhiladelphia, 
Eagines, Gas and Gasoline 
Columbus Mach. Co., 
Cooper Mach. Co., 
Elyria Engine Co., 


Buffalo, N. ¥ 
Phila., Ia 


Pa 


Columbus, 0 
Saltsburg, Pa. 
Elyria, © 


Foos Gas Eng. Co., Springtield, O 

Mietz, August, New York 

National Engine Co., Rockford, 
Il. 

New England Gas Engine Co., 
toston, Mass 

New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing, Mich 

Patterson, Gottfried & Ilunter, 
Ltd., New York 

Regal Gasoline Engine Co., Cold 
water, Mich 

Springfield Gas Eng. Co., Spring 
field, O 

Stover Engine Works, [reeport, 
Il) 

Struthers, Wells & Co., Warre! 
Pa 


Engines, Steam 


tuffalo Forge Co., Buffalo, N. Y¥ 
Chandler & Taylor Co... Indian 
apolis, Ind 
Frick Co.. Waynesboro, Da 
Rand Drill Co New York 
| Struthers, Wells & Co., Warren 





Da 
Pxhaust Fans 
Buffalo 
Pans, Electric 


Forge Co., Buffalo, N. Y 


General Electric Co., New Yor! 

Northern Elec. Mfg. Co., Madison 
is 

Sprague Elec. Co., New York 


Western Electric Co., Chicago, Ill 


Westinghouse Elec. & Mfg Co., 
Pittsburgh, Va. 

Files and Rasps 

Barnett Co., G. & H., Phila., I'a 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York 

Nicholson File Co., Provi., R. | 


Filing Machines 
Cochrane-Bly Mach. Co., 
ter, N. Y 


Roches 


Fillers, Oi! Can 
The Winkley Co., Hartford, Conn 


Fittings, Steam 
Crane Co., Chicago, 
Crosby Steam Gage 
Boston, Mass 
Jenkins Bros., New 
Lunkenheimer Co., 


Il! 
& Valve Co 
York 
Cincinnati, O 


Walworth Mfg. Co., Boston, Mass 
Flexible Shafts 
Chicago Flexible Shaft Co., Chi 


cazo, 
Porges 
Buffalo 
Forgings, Drop 
Billings & Spencer Co., 
Conn 


Wyman & 
Mass 


Buffalo, N. \¥ 


Forge Co., 


Hartford 


Gordon, Worceste! 
Forgings, Hydrautic 

Wyman & 
Mass 
Forgings, Steel 
Wyman & 
Mass. 


Gordon, Worceste! 


Gordon, Worcester, 

Foundry Furnishings 

Obermayer Co., 3., Cincinnatl, O 

Whiting Foundry Equip. Co., Har 
vey, Ill 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Ruffalo Forge Co., Buffalo, N. Y 


Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 








1670 AMERICAN 
Furniture, Machine Shop Grinders, Disc 
New Britain Mach. Co., New Brit-| Besly & Co., Chas. H., Chicago, 
ain, Conn. | Ill. _ ; , 
Gorto Mach. Co., Geo., Racine, 
Gages, Recording = wg ee ee Se suas 
Bristol Co., Waterbury, Conn. | Iroquois Mach. Co., Provi., R. 1. 
' 


Gages, Standard 


Brown & Sharpe 
dence, R. 


Mfg. Co., Provi- 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
Rn. 2. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., a. 
Starrett Co., L. S., 


T.. Prov., R. I. 
Athol, Mass. 
Gages, Steam 

Cre Steam Gage 
Mass. 


& Valve Co., 


sby 
tsoston, 


Gas Producers 
Am. Gas Furnace Co., 


Gear Cutting Machinery 
Lickford Drill & Tool Co., 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Dwig rht Slate 
Conn. 
Fellows Gear Shaper 
field, Vt. 
Gleason Tool Co., 
Gould & Eberhardt, 
Ilarrington & Son 
hiladelphia, Ta. 


a 
Cia., ©. 

l’rovi- 
Mach. Co., Hartford, 
Co., 
Rochester, N. Y. 


Newark, N. J. 
Co., Edwin, 


City. | 


Spring- 


Newton Mch. Too! Wks., Phil., Pa. 

Nies ‘Tool Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn, 

Gears, Cut 

ilgram, Hugo, Philadelphia, Pa. 
toston Gear Wks., Boston, Mass. | 

Brown & Sharpe Mfg. Co., Provi- 
dence, a 

Clevels ind Gear Wks., Cleveland, O. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 


tield, Vt. 
Gleason Tool Co., 
Gould & Eberhardt, 
Grant Gear Works, 
Ilarrington, Son & 
Philadelphia, Pa. 
Ilorsburgh & Scott, 
New ’rocess Kaw 
cuse, N. Y. 
Nutt all cn B.D 
Phil: idelphia Gear Works, 
de!lphia, Ta. 
Saunders Mfg. Co., Dayton, O. 
Simonds Mfg. Co., Pittsburgh, 


Gears, Molded 

Caldwell & Son 
cago, Ill. 

Iranklin Mfg. Co., 

Greenwald Co., IL. & E., 

Poole & Son Co., Robt., 
Md. 


Gears, Rawhide 
Chicago Raw 
il 


Newark, N. J. 
Boston, Mass. 
Co., Edwin, 


Cleveland, O 
Ilide Co., Syra- 


Pittsburgh, Pa. 
Phila- 


Pa. 


Co., H. W., Chi- 
Syracuse, N. Y. 
Cincin., O. 
Baltimore, 


Hide Co., Chicago, 
Pittsburgh, Pa. 
Ilide Co., Syra- 


IFaweus Meh. Co., 
New Lrocess haw 
cuse, N. 


Nuttall Co., R. D., Pittsburgh, Pa. 
Gears, Worm 
Aibro-Clem Elevator Co., Philadel- 


phia, Da. 
Fawceus Mach. Co., Pittsburgh, Pa. 
Morse, Williams & Co., Vhila., Pa. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crueible 
City, X. 

Lubriphite Co., 


Co., Jos., Jersey 


Jersey City, N. J. 


Obermayer Co., 38., Cincinnati, O. 
Grinders, Center 

Ileald & Son, L. S., Barre, Mass. 
Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 


Cincinnati Milling Mach. Co., Cin- 


cinnati, O 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worces- 


ter, Mass 
Oesterlein Mach. Co., 
Pratt & Whitney Co., 

Conn 
Rivett-Dock Co., 


Cincin., O. 
Hartford, 


Boston, Mass. 


Rochester, N. Y. 


Diamond Mach. 





| 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 


is. 
Heald & Son, L. S., Barre, Mass. 
Standard Tool Co., Cleveland, O. 
Washburn Shops, Worcester, 
& Morman Grand 


Mass. 
Wilmarth Co., 


Rapids, Mich. 
Grinders, Tool 
tarnes Co., BK. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 
ford, Il. 
Brown & Sharpe Mfg. Co., Provi- 


> 


dence, R. 
Diamond Mach. 
Gisholt Mach. Co., 
Iroquois Mach. Co., 
Landis Tool Co., 
Northampton Emery 

Leeds, Mass. 
Oesterlein Mach. 


Co., Prov., R. 1. 

Madison, Wis. 
lProvi., R. I 
Waynesboro, 
Wheel 


Pa 
Co., 


Co., Cincin., O. 


Safety Imery Wheel Co., Spring- 
field, O 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 

Lesly & Co., Chas. IT., Chicago, III. 

Irown & Sharpe Mfg. Co., Provi- 
dence, me Be 

Builders’ Iron 
der nee, g 

Diz imond Mac ‘h. 


Foundry, Provi- 


Co., Prov., BR. I. 


Falkenau-Sinclair Co., Phila., Pa. 

Frasse Co., New York. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Vis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Ilill, Clarke & Co., Boston, Mass. 


Iroquois Mach. Co., Prov., R. I. 


Landis Tool Co., Waynesboro, Da. 

Marshall & Iluschart Mehry. Co., 
Chicago, Il. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madl- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Safety Emery Wheel Co., 
field, Ohio. 

Tanite Co., 

— 


Spring- 


Stroudsburg, Pa. 
Shops, Worcester, 


Webster A. Perks Tool Co., Spring- 
field, 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Luilders’ Iron Foundry, Provi- 


dence, R. I. 
Carborundum Co., Niagara Falls, 
Nn. ¥. 
Co., Provi., R. 1. 
Ilampden Cor. Wheel Co., Bright- 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., 
ter, Mass. 
Safety Emery Wheel 
field, O. 
Tanite Co., 


Emery Wheel Co., 
Worces- 
Co., Spring- 
Stroudsburg, Ta. 


Grindstones 
Cleveland Stone Co., 
Lombard & o., Boston, 


Cleveland, O. 
Mass. 


Gun Barrel Machinery 
Kement, Miles & Co., 
IMamond Mach. Co., 
Niles Tool Works Co., New 
Pond Mach. lool Co., New 
Reed Co., F. E., Worcester, 


Hack Saw Biades and Frames 


Diamond Saw & Stampiug Works, 
Ruffalo, . & 


New York. 

Provi., R. 1. 
York. 
York. 
Mass. 


Goodell-Pratt Co., Greenfield, 
Mass 

Hammacher, Schlemmer & Co., 
New York. 

Starrett Co., L. S., Athol, Mass. 


West Hlaven Mfg. 
Conn. 

Hack Saws, Power 

Diamond ox & Stamping Works, 
Buffalo, Y. 

Frasse (o., N slew York. 

Hoefer Mfg. Co., Freeport, Tl. 

Weet Tlaven Mfg. Co., New Haven, 
Conn. 


Co., New Haven, 





MACHINIST 


Hammers, Drop 
tement, Miles & Co., 
Billings & Spencer Co., 
Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
2 Machine Co., Providence, 
I 


New York. 
Ilartford, 


Merrill Bros., Brooklyn, N. Y. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Vhiladel- 
phia, Pa. 

Q. & C. Co., Chicago, Il. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Hammers, Power 

Scranton & Co. The, New Haven, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York. 


Bethlehem Fdry. & Mach. Co., So 
sethlehem, Ta. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O 

Heating Machines, Automatic 

Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 


York. 
Caldwell & , a WF. 


cago, Ill. 


Son Co. Chi- 


Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Link Belt En gineering Co., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 

Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
trolt, Mich. 

Pawling & Ilarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland Pneumatic Tool Co., 
, Cleveland, O 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill co., New York. 

Indicators, Speed 

Starrett Co., u. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve 
Boston, Mass. 

Indicators, Test 

Lowe, H. A., Waltham, 

Injectors 


Lunkenheimer 
Sellers & Co., 


Co., 


Mass. 


Cincinnati, O. 
Phila., Pa. 


Co., 
Wm., 


Inspection and Tests 


Hunt Co., Robt. W., Chicago, III. 

instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem IFdry & Mch. Co., So. 
fethlehem, I’a. 
Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

— Mach. Co., W. P., Roches- 

| 3 
Mitte & Merrill, Saginaw, Mich. 
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Keys, Machine 


Standard Gauge Steel Co., Beaver 


Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Lamps, Arc 

General Llectric Co., N. Y. City. 

Western [Electric Co., Chicago, [Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Va. 

Lathes 

American Tool Wks. Co., Cin., O. 

Auto. Mach. Co., Bridgeport, Ct. 

Automatic Mach. Co., Greenfield, 
Mass. 

sarnes Co., LB. I°., Rockford, Il. 

Barnes Co., W. IF. & John, Rock- 
ford, II}. 

Bement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N 

Diamond Machine Co., Provi., R. I. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Frasse Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, V. 

McCabe, J. J., Nw York. 

Marshall & Iluschart Mchry. Co., 
Chicago, Ill. 

New lIlaven Mfg. Co., New Haven, 
Conn. 

Niles Too! Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co.. F. E., Worcester. Mass. 


Schumacher & Boye, Cincinnati, 


Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Tanite Co., Stroudsburg. Pa. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw-Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Lathes, Wood 
American Machinery Co., 
Rapids, Mich. 


Lathe Dogs 


Grand 


Armstrong Bros. Tool Co., Chi- 
-ago, Ill 

Besly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Letters, Pattern 

Butler, A. G., N. Y. City. 

Levels 

Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, 

Narragansett Mach. Co., 
dence, R. I. 


Pa. 
Provi- 


Locomotives, Shop 


Hunt Co., C. W., West New Brigh 
ton, N. Y 

Lubricants 

tesly & Co., Chas. H., Chicago, Il. 

Dixon Crucible Co., Jos., Jersey 
City. N. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 

Resly & Co., Chas. H1., Chicago, Il. 

Rowen Mfg. Co., Auburn, a # 


Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 
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Machinery Builders, Special 

American Fdry. & Mach. 
Ilanover, la. 

Atlas Foundry & Mach. Co., Belle- 
ville, N. J. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Fawcus Mech. Co., Pittsburgh, Pa. 

Gardam & Son, Wm., New York. 

National Mchry. Co., Tiffin, O. 

Power & Speed Regulator Mfg. 


Co., 


Co., Kalamazoo, Mich. : 
Pratt & Whitney Co., Hartford, 
Conn. 


Simonds Mfg. Co., Pittsburgh, Va. 


Machinists’ Small Too!s 

Besly & Co., Chas. H., Chicago, Il. 

Billings & Spencer Co., Llartford, 
Conn. 

Irown & Sharpe Mfg. Co., Drovi- 


dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Ilammacher, Schlemmer & Co. 
New York. 


McCrosky & Huber, Cincinnati, 0. 
l’atterson, Gottfried & Hunter, 


Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb & Co., J. T., Provi., R. I. 
Starrett Co.. L. S., Athol, Mass. 
Wvyke & Co., J., East Boston, 


Mass. 


Mandrels, Expanding 


Nicholson & Son, W. HU., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass 

Rogers, John M., Boat, Gage & 
lbrill Works, Gloucester City, 
N. J 


Standard Tool Co., Cleveland, O. 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Ibrill Works, Gloucester City, 
N. J. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. L. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb & Co., J. 
gs 


Provi- 


T., Providence, 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 


is. 
Oesterlein Mach. Co., Cincin., O. 
Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., l’roy., R. I. 
ement, Miles & Co., New York. 
Iranklin Mach. Wks., Phila., Pa. 
Ilendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Til. 

Newton Mach. Tool Wks., DPhila- 
delphia, Ta. 

Niles Tool Works Co., New York. 

I’'ratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Bement. Miles & Co., New York. 

brown & Sharpe Mfg. Co., Provl- 
dence, R. L. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry Co., 
Chicago, Tl. 

McCabe, J. J.. New York. 

Ovsterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. 
Whitney Mfg. Co., Hartford, Ct. 





Milling Machines, Portable 
Underwood & Co., H. B., 
delphia, Pa. 


Milling Machines, Universal 
American Tool Wks. Co., Cin., QO. 
Kement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi 

dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 

ecinnati, O. 

Garvin Mach. Co., New York. 

Ilendey Mach. Co., Torrington, Ct. 
Hill. Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 

Vis. 

Blond Mach. 
Cincinnati, O. 
Marshall & Huschart 

Chicago, lit. 
McCabe, J. J., 


Phila 


Le fool Co., R. K., 


Mehry. Co., 


New York. 


Niles ‘Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springtield, 
Ohio. 


Prentiss Tool & Supply Co., New 
York. ioe 
Waltham Watch Tool Co., Spring- 


field, Mass. 
Milling Machines, Vertical 
Ikement, Miles & Co., New York. 
Provi 


Brown & Sharpe Mfg. Co., 
dence, R. 1. 
Garvin Mach. Co., New York. 


Ingersoll Mill. Mach. Co., Rock 
ford, Il. 

Newton Mch. i'ool Works, VPhila 
delphia, Pa. 

Niles Tool Works Co., New York 


Owen Mach. Tool Co., Springfield, 
Ohio. 


Pratt & Whitney Co., Hartford. 
Conn. 

Milling Tools, Adiustable 

Geometric Drill co., New Haven, 


Conn. 
Rogers, Boat, Gage & Drill 
John M., Gloucester City, 


Molding Machines 


The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Da. 

Tabor Mfg. Co., Philadelphia, Ia. 

Webster & Perks Tool Co., Spring- 
field, O. 

Molds, Hammer and Vise Jaw 


Wks’, 
. J 


Field, Chas. H., Providence, R. I. 
Metors, Electric 
Akron Elec. Mfg. Co., Akron, O. 


C & C Electric Co.. New York. 
Christensen Engr. Co., Milwaukee, 


is. 
Crocker-Wheeler (o., Ampere, N. J. 
Eck Dynamo & Motor Wss., Belle- 
ville. N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Mechanical Appliance Co., Milwau- 
kee, Wis. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Electric Co., New York 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Il. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 
Nail Machinery, Wire 
National Machy. Co., Tiffin, O 
Name Plates 


Franklin Mfg. Co., Syracuse, N. Y 


| Nut Tappers 


| Iloughton & 





See Bolt and Nut Machinery. 
Oils 

tesly & Co., Chas. H., 
Ce Fe Bes 


Chicago, Ill. 

Vhiladel- 
phia, Pa. 

Oil Cups and Covers 

Bay State Stamping Works, Wor 
cester, Mass. 

Resly & Co., Chas. H., Chicago, I! 

Bowen Mfg. Co., Auburn, N, Y. 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnat!, O 

The Winkley Co., Hartford, Conn 

Packing, Steam Joint 

Jenkins Bros., New York. 

Pans, Lathe 

New Britain 
ain, Conn. 

Pans, Shop 

Kilbourne & 
Columbus, O. 

Patents 

Baldwin, Davidson & 
Washington, D. C. 


Meh. Co., New Brit 


Mfg. Co., 


Jacobs 


Wight, 





MACHINIST 


Pattern Shop Machinery 
American Machinery Co., 
Rapids, Mich. 
Baker Bros., Toledo, O. 
ay & Scott, Dexter, Me. 
Field, Chas. H., Providence, R. I 
Prentiss ‘fool & Supply Co., New 
York. 
Washburn 


Mass 


Grand 


Shops, Worcester, 
Patterns, Wood 

Gobeille Pattern Co., Cleveland, O 
Lorentz & Evarts, Hartford, Conn 
Pencils 
Keuffel & 
Pipe and Fittings 

Crane Co., Chicago, Il. 


New York 


Iesser Co., 


Pipe Cutting and Threading 


Machines 

Curtis & Curtis Co., Bridgeport, 
Conn, 

Merrell Mfg. Co.. Toledo. O 


Oster Mfg. Co., Cleveland, O 
Saunders’ Sons, L., Yonkers, N. Y 


Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland ‘Twist Drill Co., Cleve 


land, O. 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Tool Co., Cleveland, O. 
Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, ll 

Planers 

American Tool Wks. Co., Cin., O. 

elmer Mach. Tool Co., Cin., O 

Sement, Miles & Co., New York 

Betts Mach. Co., Wilmington, Del 


Cincinnati Planer Co., 

Detrick & Harvey Mch. Co., 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. H 


Cincin., ©. 
Balti- 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O 

Harrington, Son &~Co., Edwin, 
Philadelphia, Ia 

Ilendey Mach. Co., Torrington, Ct. 

1lill, Clarke & Co., Boston, Mass 

McCabe, J. J., iwew York. 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Laven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Wm., Phila., l’a 
Whitcomb Mfg. Co., Worcester, 


Mass. 


Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Bench 

tartlett, E. E., Boston, Mass. 

Planers, Rotary 

Bement, Miles & Co., New York. 


Cleveland Punch & Shear Works, 
Cleveland, O. 
Franklin Mach. 
Newton Mach. 
delphia, L'a. 
Pond Mach. Tool Co., 


Presses, Hydraulic 


Phila., Pa. 
Wks., Phila- 


Wks., 
Tool 


New York. 


Bement, Miles & Co., New York. 
Watson-Stillman co., New York. 
Presses, Hand 

Elmes Engr. Wks., Chas. F., Chi 


cago, Ill. 
Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn, 
Bethlehem Fdry. & Mch. Co., So. 


tSethlehem, Il’a. 
Bliss Co., Kk. W., Brooklyn, N. Y. 
Dill Mach. Co., T. C., Vhila., Pa. 
Mossberg & Granville Mfg. Co., 
l’rovidence, R. 
Perkins Mach. Co., Boston, Mass. 
Prentiss Tool & Supply Co., New 
York. 


Toledo Machine & Tool Co., To 
ledo, ©. 

Wold & Co., Torris, Chicago, Ill. 

Profilers 


New York. 
Co., Hartford, 


Garvin Mach. Co., 

Pratt & Whitney 
Conn, 

Pulley Turning and Boring Machines 

American Tool Wks. Cin., O. 

Ilarrington, Son & Edwin, 
Philadelphia, Ia. 

New Ilaven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., 

Pulleys, Friction Cone 

Evans Friction Cone Co., 
Mass. 


Co., 
Ce.. 


New York 


Boston, 


Pulleys 
Caldwell & Son Co., H. W., 
cago, Ill. 
Cresson Co., 
Hioward lLron 
Poole & Son 
more, Md 
Reeves Pulley Co., 
Satnders Mfg. Co., 


Chi 


Geo. V., TPhila., Pa 
Wks., Buffalo, N _ 
Co Robt., Balti 


Ind 


Columbus 
Dayton, O 


Pulleys, Speed Changing 


Speed Changing lulley Co., 
Indianapolis, Ind 

Pumps, Hydraulic 

Watson-Stillman Co., New York 

Punches, Hydraulic 

Bement, Miles & Co., New York 

Bethlehem Idry. & Mech. Co., So 
Bethlehem, Il'a 

Watson-Stillman Co., New York 


Punches, Power 
Bliss Co., EK. W., 
Bremer Mach. & 
mazoo, Mich 
Ruffalo Forge Co., Buffalo, N. ¥ 
Cincinnati Punch & Shear Co 
Cincinnati, © 
Cleveland Punch & 
Cleveland, © 


Hilles & 


Rrooklyn, N. ¥ 
Fool Co., Kala 


Shear Wks 


Jones Co., Wilmington 


Del. 

Long & Allstatter Co., Hamilton 
Ollto. 

Perkins Mach. Co., So. Boston 
Mass 

Reade Mchry Co., Cleveland, O 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Mach. Tool Co., R h 
Cincinnati, O 

Reed Co., IF y Worcester, Mass 


Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Vittsburgh, la 


Standard Gauge Steel Co., Beaver 
Falls, Pa 
Racks, Tool 


New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, O. 


Clough, R. M., Tolland, Conn 

McCrosky & Lluber, Cincinnati, O 

Morse ‘Twist brill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Rogers, 
Drill 
N. J. 

Standard Tool Co., 

Wells Bros. Co 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
nN. 


Ilartford, 


John M., 
Works, 


toat, Gage «& 
Gloucester City, 


Cleveland, O. 
, Creentield, Mass 


Riveters, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Riveters, Pneumatic 

Bement, Miles & Co., New York. 
Cleveland Pneumatic ‘Tool Co., 


Cleveland, O 


Philadelphia I’neumatic Tool Co., 
Philadelphia, la 

Q & C Co., Chicago, Il. 

Standard Ky. Equip. Co St. 
Louis, Mo. 

Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, l’a 

Long & Alistatter Co., Hamilton, 
Ohlo. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pods and Straps, Connecting 

Standard Connecting Rod Co., 
Beaver Falls, la. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Diamond Drill & Mch. Co., Birds- 
wro, Da 

Dill Mach. Co., T. C., Phila., Pa 

Hilles & Jones Co., Wilmington, 


Del. 
Iroquols Mach. Co., Providence, 


‘ 

Mossberg & Granville Mfg. Co., 
Providence, RK. I 

Pratt & Whitney 
Conn. 


Co., Hartford, 
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Roller and Ball Bearings 

Ball Bearing Co., Philadel., Pa. 

Iroquois Mach. Co., Providence, 
R 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Rolls, Bending 


Cincinnati Punch «& 
Cincinnati, O. 


Shear Co., 


Hilles & Jones Co., Wilmington, 
Del, 

Perkins Mach. Co., So. Boston, 
Mass. 

Safety Valves, Pop 

Crane Co., Chicago, II. 


Crosby Steam Gage & Valve Co., 
Soston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 
Cochrane-Bly Mach. Works, Ro- 


chester, N. Y. 

Newton Mach. ‘lool Works, Phila- 
delphia, Ta. 
Pratt & Whitney 

Conn. 
Reade Mehry. Co., 
Sawing Machines, Wood 
American Machinery 
Rapids, Mich. 
Schools, Correspondence 
Amer. School of Correspondence, 
Boston, Mass. 
Consolidated Schools, N. Y. City. 
International Correspond. Schools, 
Scranton, Pa. 


Co., Hartford, 


Cleveland, O. 


Co., Grand 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Mach. 


Automatic Ca.. 


Cleveland, Ohio. 
Dreses Mach. Tool Co., Cincin., O 
Marshall & Hluschart Mehry. Co., 
Chicago, TIL. 


Windsor Mach. Co., Windsor, Vt 
Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring 
field, Vt. 

Pearson Mach. Co., 

Potter & Johnston 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn, 

Warner & Swasey 
Ohio. 

Windsor Mach. 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8., Hartford, Conn 


Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co.,. Cleveland, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., Pittsburgh, Pa. 
Pa. 

Bowler & Co., Geo. IL, 
Ohio. 

Carlin Mchry. & Supply Co., Al 
legheny, Pa. 

Dawson, John H., Chicago, III. 

Fairbanks Co., Philadelphia, Ia. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Marshall & Huschart Mchry. Co., 
Cleveland, O. 

McCabe, J. J., New 

Niles Tool Works Co., 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
Tork. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Co., 


Chicago, 
Mach. 


Co., Cleveland, 


Co., Windsor, Vt. 


ce.. 


Cleveland, 


York. 
New York. 
Hartford, 


Separators, Oil 
American Tool & Mach. Co., 
ton, Mass. 


RBos- 


AMERICAN 


Shafts, Crank 


Standard Connecting 
Beaver Falls, Pa. 


Rod Co., 


Shapers 

American Tool Wks. Co., Cin. 0. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O 

Flather Planer Co., Mark, Nashua, 
. & 


N. H. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
New Haven Mfg. Co., New Haven. 
Conn. 
Niles Tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Steptoe & Co., John, Cincinnati, O. 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So 
sethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Ruffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, ©. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Hilles 


Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 
National Mchry. Co., Tiffin, O. 
Perkins Mach. Co., Boston, Mass. 
Reade Mehry Co., Cleveland, O. 
Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Perkins Mach. Co., 
Mass. 


So. Boston, 


Shelving, Shop 


New Britain Mach. Co., New Brit 
ain, Conn. 

Slide Rests 

Bartlett, I. F., Boston, Mass. 

Reed Co., F. I., Worcester, Mass. 


Slotters 
Baker Bros., Toledo, Ohio. 
Bement, Miles & Co., New York. 


Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C. Phila., Pa. 

Franklin Mach. Wks., Phila., la. 


Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Wks., Vhila 


delphia, I’a. 
Niles Tool Works Co., New York. 
Spike Machines 
National Machy. Co., Tiffin, O. 
Sprocket Chains 
See Driving Chains. 


Tool 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 


The Chandler Co., Springfield, 
Mass. 
Schwerdtle Stamp Co., Bridge 


port, Conn. 


Steel, Machinery 
Boker & Co., Hermann, New York. 
Patriarche & Bell, New York. 
Ward & Son, tdgar T., Boston, 
Mass. 
Steel, Sheet 
Federal Mfg 
Ward & Son, 
Mass. 


Steel, Tool 


Co., Cleveland, O. 
Edgar T., Boston, 


MACHINIST 








Switchbeards 

C & C Electric Co., New York. 

Electric Controller & Supply Co., 
Cleveland, wv. 

Triumph Elec. Co.. Cincinnati, O. 


| Western Electric Co., Chicago, Ill. 


& Jones Co., Wilmington, | 





| Wells Bros. 


Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Provi- 


Cincinnati Mach. Tool Co., Cin 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 


Pratt & Whitney Co., LIlartford, 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 


Webster & Perks Tool Co., Spring 
field, O. 

Taps, Collapsing 

Geometric Drill 
Conn. 


Co., New Haven, 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. 1. 

Cleveland ‘'wist Drill Co., Cleve 
land, O. 


Crane Co., Chicago, III. 


Ilammacher, Schlemmer & Co., 
New York. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
National Mchry. Co., Tiffin, O. 


Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, O. 

Webster & Verks Tool Co., Spring 
field, O. 

Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


| Telephone System 


Telephone Switch 
Providence, R. I. 


Clarke Auto. 
Board Co., 
Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Ill. 
Hart Mfg. Co., Cleveland, ©. 


Oster Mfg. Co., Cleveland, O 

Pratt & Whitney Co., Hartford, 

| Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Lluber, Cincinnati, 0. 
Western Mfg. Co., Springfield, O 


Tools 


| See Machinists’ Small Tools. 


Transmission Machinery 


Caldwell & Son Co., H. W., Chi 
cago, Ill 
Cresson & Co., Geo. V., Phila., Pa. 


Link-Belt Engineering Co., Vhila 
delphia, Pa. 

*atterson, Gottfried & 
Ltd., New York. 

Power & Speed 
Co., Kalamazoo, 


Ilunter, 


Regulator Mfg. 


Mich. 


| Reeves Pulley Co., Columbus, Ind 


|} Saunders Mfg. Co., 


| Houghton & Co., E. F., 


Dayton, O. 
Traps, Steam 

Philadel 
phia, Pa. 


| Trimmers, Wood 


Amer. Mechry. Co., Grand Rapids, 
Mich. 
Washburn 
Mass. 


Shops, Worcester, 


Trolleys and Tramways 


Boker & Co., Hermann, New York. | 


Patriarche & Bell, New York. 


Straightener, Hydraulic 
Bement, Miles & Co., New 
Watson-Stillman Co., New 


York. 
York. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I 

Mossberg & 
Providence, R. 


| Harrington, 


Brown Hoisting Machy. Co., N. Y. 
City. 

Son «& Edwin, 
Philadelphia. Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Relt Engineering Co., Phila 
delphia, Va. 


Co., 


| Maris Bros., Philadelphia, Pa 
Yale & Towne Mfg. Co., New 


Granville Mfg. Co., | 
a 


York. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 
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Turret Machines 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bullard Mach. Tool Co., LBridge- 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. Ll. 
Foster, Walter II., New York. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke « vo., Boston, Mass 
Jones & Lamson Mech. Co., Spring 
field, Vt. 
Blond Mach. 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 


Le Tool 


oH & Be 


Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Warner & Swasey 


y Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 

Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New York. 


Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. 
tedford, Mass. 

Standard Tool Co., 


Universal Joints 


Co., New 


Cleveland, O. 


saush Machine Tool Co., Spring 
field, Mass. 

Vanderbeek Tool Works, Ilart 
ford, Conn. 

Valves 


See Steam 

Vises, Drill 

Graham Mfg. Co., Provi., R. 1. 

Jacobson Mach. Mfg. Co., Warren, 
"a. 


Vises, Metal Workers’ 


Fittings. 


Hammacher, Schlemmer & Co., 
New York. 
Iloward Iron Wks., Buffalo, N. Y. 


Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Parker Co.. Chas., Meriden, Conn 

Prentiss Vise Co., New York 

Vanderbeek ‘Tool Works, 
ford, Conn. 

Walworth Mfg. Co., Boston, Mass 

Vises, Pipe 

Curtis & Curtis Co., 


Hart 


Bridgeport, 


Conn. 
Prentiss Vise Co., New York 
Saunders’ Sons, D., Yonkers, N. Y. 


Walworth Mfg. Co., Boston, Mass. 

Vises, Planer and Shaper 

Cincinnati Pianer Co., Cincin., 0. 

Hendey Mach. Co., Torrington, Ct 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 


Ilammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Washer Machines 

National Machy. Co., Tiffin, O. 

Welding Machines 

Long & Allistatter Co., Hamilton, 
Ohio. 

Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., R. I 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney 
Conn. 

Worm Milling Machines 


Grand 


Ilartford, 


Ceé., 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 


Coes Wrench Co., Worcester, Mass. 


Wrenches, Drop Forged 
Billings & Spencer Co., Hartford, 
Conn. 
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Duplex Punching Machine. 
half-tone 
built the 
Hilles & Jones Company, of Wilmington, 
Del. 

This machine, as will be 


The 
duplex 


accompanying shows a 


punching machine by 


seen, consists 
of two punch presses adjustably mounted 
on a heavy bed plate and driven by one 
shaft; thus two holes—one at each side of 
the 


The shaft is located at the rear of the ma- 


plate—are punched simultaneously. 
chine and driven through bevel gears from 
the tight and loose pulleys shown at the 
right. The presses are adjusted on the bed 
by means of a screw and hand-wheel, and 
may be set with the centers of the punches 
from 3 to 6 feet apart 

The table, 
operated by rack and pinion—the pinion 


shaft | 


on which the work rests, is 


being turned by the pilot wheel 





AMERICAN MACHINIST 


Suppose a balanced beam on one end of 


which is a weight; on the other end is 
hung a small fine-bored tube. Having got 
the device into perfect balance, raise a 


vessel of water until the water just touches 


the lower end of the tube. The water will 


rise up the capillary tube, which will be 


weight 
Now it 


11 
| 


fall, I 
end of tl 


come heavier and 


he 


aising the 
balance. 


of 


al I othe 


only remains to hang a lot capillary 
be 


for 
that 
tubes can be persuaded to drop their 
of P Yes, 


rub. problem had tl 


tubes round a wheel rotation to 


continuous, the capillary 
load 
the 


be 


ection, adhering to 


prov ide d 


—- P 7 1 > ’ 
vided there s 


water 
The 


attacked in another dir 


ierefore to 


the principle The object was to get rid 

of the capillarity at a proper moment 
Take two smooth disks of glass and 

place them to revolv: upon two spindle 





shown in front of the right-hand machine 

and a rack and pawl are provided for 
obtaining the desired distance between the 
centers of the punched holes. 

The machines can be made of any capa 
city or depth of throat; the one illustrated 
has a throat depth of 12 inches and will 
inch in 


punch holes I diameter through 


7¢-inch plate 





Perpetual Motion. 


BY W. H. BOOTH 

Perpetual motion is still sought for 
Some of us believe its attainment impos 
sible, and we cannot understand the men 
tal attitude of men who still do believ 
in its attainment A mode of securing 
perpetual motion was brought to my no 
tice recently, which seemed to have elk 


ments of novelty 


DUPLEX PUNCHING MACHINI 


very slightly out of line Then one edge 
of the disks will be nearly in conta 
while the other edge will be some dis 
ince apart. Place the apparatus in water 

so that. th water touches the lower 
edge of the disks. Capillarity will enabl 
the water to rise between the disks on the 
one side and it will not rise on the other 
side. The capillary side will therefore 
be constantly loaded with climbing water 
and this water virtually hauls down that 


de of the disks and this goes on forever 
so that if the disks are on nearly friction 
less axles rotation will be continuous. It 
is all perfectly obvious and beyond con 
tradiction because capillarity is the out 
come of a natural law and here at least 
there is no attempt to circumvent natur¢ 
no juggling with levers or any such ex 


Thus perpetual motior 


plode d Nonsense 


is at las 
that there 

model t 
SO SC f CV it 
exp ined 
instant ile 
ve vo d 
remain unbe 
to move eve 
why 

| nave tf 
or eith ot 
neither of 
true CxXplal 
expl n 
ion Oo! y 
not re ve 
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out the machine, and then, having schemed 
fail, it is 
ways 


knowing it must 
to find in 


steps in and thwarts us 


it out and 
instructive 
Nature 


deal 


various 
Thus a 
ideas of 


what 


good may be learned and 


‘value thrust unexpectedly on us. But we 


may feel pretty sure of one thing: we 


shall not tumble on perpetual motion in 
ill! our researches, though we may, if pos 


sible, become more than ever fixed in our 


faith as to its unattainableness I have 


met men with a faith in the possibility of 
discovering the secret that would almost 
move mountains. Sometimes I think they 


really do believe in it; sometimes I won- 


der if they really do believe 





A System of Changing Drawings and Recording 
the Changes. 


BY S. A. WORCESTER 
The scheme which is here outlined is 
useful for works building machines in 


mall lots, say, six to thirty-six machines, 
ind making frequent changes or improve- 
While saving the 


expense of new tracings for every minor 


ments in the machine. 
change in the machine, it gives a complete 
record of every change and provides cor- 
rect means of duplicating parts for repairs 


at any time. I evolved the system while 


superintendent of an Ohio engine shop 
employing something over 100 men and 
having but a small force of draftsmen 


The essential feature of the plan is the 
Drawing like the 
Instruction Page here shown and in which 
a complete record of all changes is kept. 
This page and the tracings Ar, A2 anl 
A3 and the labeled prints Br, B2 and B3 
were bound next to the fly-leaf of the 
book, showing clearly the method of using 
the The scheme also includes a 
rubber stamp using drawing ink for mak 
ing the title corner of the tracing, a rubber 
numbering stamp for use in Record and 
on labels and tracings, a rubber stamp for 
each department and printed and gummed 
labels for use on blueprints. The sample 
tracing Ar shows an original drawing and 
the print Br shows the label attached, with 


Record, a book ruled 


record. 


department and drawing number stamped 
and title penned, ready to send to the 


shop. Tracing A2 shows a drawing which 
has been altered once All dimensions 
which have been changed are black spotted 
and lettered, as shown, an! the old 
and new dimensions written carefully in 
the record of the new number, and the 


new figures are written in ink, as shown, 
on the print, and the letters, which might 
lead to uncertainty, are blue-pencilled out. 
The print is now just as definite to the 
workman as the print from the original 
number vas, and the drafting room has 
a record of the original condition of the 
drawing. All for fu- 
ture prints of either original or new num- 


altered dimensions 


ber must now be found from the record. 
shows a drawing which has 


Tracing A3 
been changed five times, including changes 
of dimension, outline, material and pattern 
For a complete print of 9175 we 


number. 
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from the record of this number the 


get 
dimensions to which E and F were 
changed and write them on the print. We 


then find from the records of its new num- 
bers, 9180 and 9207,the dimensions or other 
details from which the items lettered G, 
H, etc., later, and 
these dimensions or details on the print. 


were changed write 


Then in records of the former numbers 


5 70, 1022 and 205 we find the changes 
having the earlier letters and pen them 
on the print. We then blue-pencil out the 
letters indicating these alterations, write 
or print the title with pen on a gummed 
label and stamp the drawing number and 
the department and stick the label over the 
title of the print. Now, although the trac- 
ing 
number of letters useless to the workman 


shows six drawing numbers and a 
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marked similarly with another letter. The 
record of the change will then be ‘Lines 
LL changed to MM.” Pains are taken 
to see that all iines not corresponding to 
the record of the number desired are blue- 
pencilled out of the print and all of the 
letters indicating the changes either of 
outline or dimension, are carefully pen- 
cilled out. : 

In issuing the order for building a lot 
of engines, a complete list of drawing 
numbers was given, a duplicate to each 
department needing it and the test record 
of each engine also showed a complete 
list of the drawing numbers from which it 
was built. Before the adoption of this new 
drawing record and number system, it was 
a frequent occurrence for part of a lot of 
engines to be made and the drawings then 








Always record all Former N¢ INSTRUCTION PAGE See Instruction Page in front 
andi add New Nos. as made for full directions tor entric 
RECORD OF DRAWINGS 
/ rw 
: oa ee = 7 oe winer New 
N Date. ritLE OF DRAWING AND CHANGES MADE ae tae 
9173 | 6-7-1901 Governor—20 x 40 Engine. 
This entry ws an original drawing with its original No. (9173). The drawing 
his not been unged in any way. The day, month and year must be entered in 
ate tulnn,. 
| . >: 7 . 
9174 6-7-1901 | Crank Pin—1:8 x 36 Engine. 
| 
A Changed from 5%” to 6". B Changed from 4” to 44%”. 
This entry shows that drawing No. 760 was changed on this date to this 
No. (9174) by the changes here entered. (See tracings and prints opposite this 
page Former Numbers are to be entered beginning at foot of Former No. 
column. The Dimension, Outline or Pattern No., from which and fo which the 
lrawing is changed, must be entered by letter as here shown 
760 
9175 | 6-8-1901 Sub Base & Pin—1:8 x 36 Engine. 9185 
E Changed from 10%” to 11”. F changed from 9” to 9%". 9207 
This entry shows that drawing No. 205 was changed successively to Nos. 1022, 
70, 9175, 9185 and 9207. The above written items are the changes made when 
the No. was changed from No. 5070 to this No. (9175 The New Nos. (9185 and 
refer to later changes which are entered in proper order in the records of 5070 
the numbers 1022 
205 
RULES. 
Whenever a dimension, outline, pattern number or other feature of a drawing is so changed that the part so modified 
ill not interchange with one made from the drawing in its former state, the drawing must be given a new number 
Il. Patterns changed so as not to interchange with previous work, must be given new numbers 
Ill. Pattern numbers, names of parts and material of which they are made must appear on drawing 
IV. Drawing numbers must be stamped, not written, in Record and on tracings and prints. 











in place of dimensions and two different 
sets of lines and a number of blank spots 
in place of dimensions or pattern number, 
yet the labeled print has but one drawing 
number, and all the blanks are fille in ink 
and all outlines and letters 
blue-pencilled When _ the 
stamp is set for the tracing, it is also used 
to mark the in the Record 
and through all of the former 
numbers, so that the record of any draw- 


unnecessary 
out number 
new number 
records 


ing number always shows all numbers that 
have been given to that drawing before 
or since that number. When the outlines 
of a piece are changed, the old lines re- 
main on the tracing and the new ones are 


added. The old lines to be changed are 
marked in a sufficient number of places 
with one letter and the new lines are 


altered and the rest of the lot built to the 
changed drawings, There then no 
correct record of the first engines, and 
when an order came some months or years 
later for a repair part for one of them the 
repair would be supplied by the drawing 
unless someone happened to remember the 


was 


change, and an annoying misfit would be 
the result, causing delay and expense and 
The 


troubles by 


new 
giving 


perhaps loss of customers. 


scheme avoided these 


a complete record at small expense 





Steinlen and His Methods. 

Each year the Society for the Promo- 
tion of National Industry, in France, upon 
the recommendation of one of its com- 
mittees, awards a grand gold medal to 


some inventor who has wrought a work 
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exerting the greatest influence on the in- 
dustry of the nation. This year the Com- 
mittee of Mechanical Arts, to whom fell 
the selection of someone, native or foreign, 
for the purpose, awarded the Prony medal 
to V. Steinlen, a veteran designer and 
manufacturer of machinery, particularly of 
machine tools. In the name of the com- 
mittee, Ed. Sauvage, a well-known figure 
in French mechanical literature, presented 
a report in which he discussed the work of 
M. Steinlen and the principles of high- 
grade tool building illustrated in his work. 
Some of M. Sauvage’s remarks were, in 
substance, as follows: 

“In his study of mechanisms Steinlen 
constantly applied the excellent principle 
of keeping always in sight not only the 
effect desired to be produced by a ma- 
chine, but also the ease and simplicity of 
hand 
In his own words: ‘Since | have been in 


its manufacture with the means at 


the industry (that 1s to say, 1841) 


since 


I have always sought for what was sim 
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out refitting or abnormal play; that the 


erector should be an erector, not an ad- 


juster. Strength is another important fac- 
tor in machine tools, so that they shall not 
be deformed by the weight of the parts or 
thrust of the cutting tools. These quali- 
ties ought to be lasting 

“In 


attaining an irreproachable con 
struction there are commercial difficulties 
with which Steinlen had to contend. No 


matter how much pains has been taken to 
make their execution simple, the price of 
machine tools of irreproachable quality is 
always high, because of the use of choice 
material and of special operations needed, 
such as the rectification of hardened pieces 
The buyer is 


by grinding often disposed 


to prefer a machine of almost as good ap 
l and 
the 
He held that 


the first thing is to establish a reputation, 


pearance, although of lower quality 


price. Steinlen would not concede t 


preferences of these buyers 


and the next thing to maintain it, and that 


users will not be blind to the economy of 
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‘which, it is alleged, require no precision 
are they not justly among those whicl 
it is especially needful to be able to pet 
form economically Well, this can only 
be done by means of powerful instrt 
ments—which will be the more powerf 
ii they are the more precise—attackirg the 
piece of work as much as possible almost 
to the last It should not be argued t 
ward the end of a job that there is littl 
more material to remove and that for 
this the tool does not need to be run as 
powerfully and accurately as during th 
roughing operation which preceded.’ 
“Steinlen is the type of the true eng 
neer-constructor, at home both in the shop 
and the designing room, a master of all 
details. The harmor mplicity of the 
forms of his machines shows him a true 
artist. His firm’s exhibit at the Exp: 
tion of 1889 impressed exhibitors not only 
with the invididual beauty of the machines 
but with the unity of composition in the 
numerous seri Moreover, a ilient 
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RECORD OF CHANGES IN DRAWINGS 
> ra] special] ] 1 ¢9 l 1achine The justice if this , eature of Steinlen t is is their dur 
ple, natura and especially that a good machine le justice of this view featu f Steinlen’s tools is thei ira 
which could easily be executed.’ This is shown by the surviving reputation of _ bility 
proposition is plain enough, but the appli decadent establishments. “M. Candelot, Colonel of Naval Artil 
cation is difficult, for it requires a deep “The results of choosing this or that ma-__lery, long director of the naval foundries 
knowledge both of mechanical principles chine tool are not always easily apprecia- at Ruelle, has lately testified to the excel 
and of the means of carrying them out. ble by those who do not follow its work; lent results of numerous tools of Steinlen 
Often the design of details of machinery wear and disablement, especially, being in service there. Among the types men 
is made with insufficient experience, some- imperceptible until after a time. It would tioned are precise milling machines and 
times far from the shops where they are to. be well for the maker of a tool more fr: grinding machines of various sorts. Four 


be constructed. Under these conditions it 


is unsafe to depend upon the most facile 
and economical manufacture. It is always 
easy to design complicated forms on paper, 
but it often the 


execution. 


makes useless work in 

“Steinlen’s merit is not limited to apply- 
ing the doctrines mentioned. In regard to 
shop work he has always held the essential 
quality to be precision; that all the parts 
of a machine ought to be exactly con 
structed according to the indicated dimen- 


sions, so that they can be assembled with- 


quently to state its capabilities explicitly 
and for the buyer to verify them on de- 
livery. For instance, there might be stated 
the weight 
from a piece of mild steel, and, for finish- 


of chips removed per hour 
ing operations, the degree of precision at- 
tained. The diameter of a turned cylinder 


This 


method would tend to eliminate poor and 


at various points might be given 


help the sale of good 
of those 


mediocre machines, 
and the 
current 


ones assist control in 


use 


“*Those operations,’ remarked Steinlen, 


Nevers 


k, have, 


lathes, used first at and later at 


Ruelle on heavy wor without 


re- 


pair, preserved their initial precision after 


some thirty yea service, A tool which 
has been used day and night since 1883 
in boring 50-, 75- and 96-ton guns shows 
no sign of weal 

‘It is to be admitted that Ste en ha 
done more or less imitation of American 
tools, but in so doing he has been accus 


tomed to make improvements which g: 
them an original character Che first one 


& Si irpe 


he copied Was a 


turret 
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lathe purchased at the Paris Exposition of 
The 
shown at the Vienna Exposition of 1873, 
and Prof. R. H. Thurston, in a report, 
credited it with having reproduced not 
the arrangement but the 
construction of the original, and with be- 


1867. copy (an avowed one) was 


only excellent 
ing a machine of which the authors of the 
original might be proud. 

“Among the tools built by Steinlen is a 
lathe for the French naval shops at Gué- 
rigny, iF 
foot swing according to American reckon- 


with centers meters high (11- 


ing) and distance between centers 7 
meters. It has two carriages with a spe- 
cial milling attachment to replace one of 
them. The lathe weighs, with accessories, 
341 tons. 
built other machines, including printing 


presses, steam engines of the straight-line 


3esides machine tools, he has 


type and dynamos of the Gramme type. 
“Steinlen is a Swiss, born in 1824, the 
son of a painter, from whom he has ac 
quired artistic talent and taste in+ design. 
In 1841 he entered, as apprentice, a shop 
In 1863 
he entered, as engineer-in-chief, the A! 
establishment then Du- 
later being admitted to the 


at Grafenstaden, near Strasbourg. 
sacian known as 
commun & Cie., 
firm, with which he remained till 1892. 

“Steinlen one of two delegates of 
the Industrielle de Mulhouse to 
the Philadelphia Centennial uf 1876, and, 


Wa 
Société 


in connection with a report on the same, 
an account of the characteristics of 
Stein 


fave 
the personnel in American shops. 
len has always paid attention to the ques 
He 


believes that machine tools ought not to 


tion of workmen and their training. 


be committed to unskilled hands. 

“To conclude, Steinlen is an embodiment 
of the principle that f 
manufacture exists in a good tool equip 


true economy ot 
ment, just as it exists in employing com 
petent men. Is it not also economy to pro 
cure in good quality whatever one procures 
at all?” 





Notes on Crane Design—Solenoids. 


BY A. D. WILLIAMS. 
Electricity and magnetism are mys- 
terious to a great many, but their laws 


are well defined. The principal trouble 
in applying their equations is due largely 
to the unfamiliar units, metric and C. G. S. 
system, and, in addition, some Greek let- 
ters are used which have a very imposing 
appearance. A number of 
have to be made, one of them a simple 
quadratic equation, and this is the high- 


All 


the required information can be found in 


calculations 


est branch of mathematics involved. 


Kent’s Pocket Book, but it is condensed 
to suit limited space. Thompson’s “Dy- 
namo Electric Machinery” covers the 


ground in very good shape, but contains 
a certain amount of calculus which cannot 
be avoided when this subject is thoroughly 
gone into. The general principles of sole- 
noids are the same as those of field mag- 
nets. G, Kapp and Hopkinson can be con- 


sulted also. 
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Solenoids are extensively used in electric 
hoisting appliances, for releasing a brake, 
which is applied by a spring or the force 
In either case the force to be 


at the time 
The solenoid 


of gravity. 
overcome is a known one 
the solenoid question arises. 
must be powerful enough to do its work 
without failure. It is proposed to take 
this matter up in the which it 


comes up in practice, working out a sole- 


way in 


noid to suit an assumed case, each step 
being explained, it is hoped, in a manner 
which will make it clear. A large portion 
of the calculations were made by means 
of a slide rule, and if worked out to the 
last figure some differences will be found. 
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ordinary letter files with a special index, 
home made, to suit his requirements. 

The lifting power of a magnet can be 
calculated by the formula used for the 
attractive force between two opposite poles 
when their distance apart is small. In a 
solenoid both poles work together and the 
formula is: 

s B? 


2 = kg 
872 xX 931,000 


a? 


in which 
s = area of pole piece in square centi- 
meters, 
B = number of lines of force per square 
centimeter, 
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CALCULATION 


In translating to the metric system a few 
liberties have been taken. 

The accompanying calculation 
give all the information, known and as- 
This matter is tabulated 


sheets 


sumed, available. 
at the head of the first 
of this kind some sort of system should 
be followed the calculation 
should follow the same form and be filed 
so that past work Very 
often system in these matters is considered 


sheet. In work 


and sheets 
can be found. 


useless red tape, and time wasted, “but 


that is another story.”” The writer pre- 
fers to preserve all calculations on stan- 
dard letter size sheets, each set being 


These sheets are filed in 


pinned together. 


Z2OS5 x1,10= +24 Torre fot Sfarnl. 


SHEET I. 


kg = attractive force in kilograms, 
or 65.13, 
1 kg = 981,000 dynes. 
Substituting the values of s, 87 and kg 
gives: 
20 f? 


25-12 X 931,000 


20. 


Transposing and performing the indicated 
operations : 
B 3,500. 
The total number of lines of force 
a sB = 70,000 = ?, 
This formula is not strictly correct for 
The 


attraction between two unit poles varies 


the purpose, but practically it suits. 
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with the square of their distance, but in 
poles of appreciable to- 
gether, this law does In sole- 


area and close 
not apply. 
noids the pole is usually inside the coil 
and this affects the question also. 

The lift or air gap is the most impor- 
tant element in determining the number 
of ampere turns requisite. The balance 
of the circuit can vary considerably with 
small effect on the general result, which 
permits the assumed circuit to be modified 
i The 
joints in the circuit should be small, as 


in case it is necessary. number of 
each is equivalent to an addition to the air 
gap, though this is small and can usually 


be neglected. Each joint is equivalent to 


AMERICAN MACHINIST 


@ — the flux, 
47. 


From these general equations the for- 


magnetic 


Tr 
1.257 


mula can be developed to suit any par 
ticular case. The magnetic circuit is usu 
ally composed of several elements which 
can be denoted by sub-numerals or letters 
The the 
which there are only two elements, the 


equation for case in hand, in 


cores and yokes being taken together, 1s 


( 


This equation cannot be used until the 


as follows: 
p 


1.25 


/, l 
ere 


Ss il 1 Ss My, 


ee ie 


value of “, is determined, and this de 


an air gap of .003 centimeters. The pro- pends upon the degree of saturation. For 
posed circuit is tabulated on calculation the gap“ —=1. The best method is to cal 
sheet I. culate the number of ampere turns re 

In regard to the material of which the quired for each part of the circuit separ 
magnetic circuit is composed, there is ately. For air this can be done as follows 
some diversity in practice. Norway or ul I and $=Afs5 
ee ee is ~apreper used, but this A.T. =? Bim SB 
is hardly necessary, as soft steel of good 17 
ey 
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CALCULATION 


magnetic quality is readily obtained. Steel 


castings make good yokes, but gray iron 
and malleable iron are occasionally em- 
ployed. The writer has assumed the use 
of soft steel for the magnetic circuit, and 


When 


they must be 


therefore a uniform sectional area. 
different materials are used 
proportioned inversely to their magnetic 
resistance. 

The formula for the magnetic resistance 


or reluctance is as follows: 


R= 

in which 

Rk = magnetic reluctance, 

1 = length in centimeters, 

4 = permeability, 

Ss sectional area, square centimeters 

The equation for the number of ampere 
turns requisite is as follows: 


in which 
A. T. = ampere turns, 


© 14200 grou talerute 


26000x% 098% . 1 54° 6 


14200 
SHEET 2. 


For the case in hand this gives: 
A. t. 8 
For soft steel the values of “ are slight- 

Hopkin 


3,500 10 28,000 


ly greater than those given in 


son’s table (page 1065, Kent), varying so 


that no constant can express their rela 
tion, but it is safe to assume that the 
steel has 100 per cent. greater reluctance 


than iron as given in that table. This is 


only a rough approximation, but it is 
close enough for the purpose in this cass 
The values in this table for B are rathet 
limited. The permeability of a substance 
is expressed by a coefficient “@, which de 
notes its relation to the permeability of 


B ~—H, 


in which H denotes the number of 


air, which is taken as a unit. «“ 
lines 


per square centimeter which will pass 


through an air space between the poles of 


} 
] 


a magnet, and B the number of lines 
which will pass through a certain piece of 
iron or steel in that space. Curves of B 


and H can be obtained from steel makers 
or plotted 


from this table. There are 


giving the os A EF 


for 


tables number 


requisite 


ae 
aiso 


per centimeter of length 


varying values of B, based on Kapp’s ex- 
periments. According to these, 1.4 A. T 
are required per centimeter of length for 
teel if B 


cast 4,000, and from this it 


would be found that “ 2,270, which, 
according to Hopkinson’s table, would be 
equivalent to a flux of 8,000 lines, over 


Che 


magnetic 


twice the flux for the case in hand 


total length eof this part of the 


circuit is 104 centimeters, and 
\. 1 104 1.4 140 
or by means of tl formu pre isly 
given, 
R= wn. WO2 39 
2,270 X 20 
A. 7 a fe a 8 
1.257 

The total number of ampere turt is 
therefore 28,146 

The allowance for magnetic leakage 
Varics trom 12.5 50 per cent.; 25 per 
cent. 1s common, but the writer prefers 
to consider the loss as 30 per cent. on the 
net number of ampere turns, as found 
ibove ] t] ( ( 

~ = $140 1.3 26). 500 

The size of wit will be determined by 
the permissible rise in temperature, and 
whether the solenoid is to be connected 
in series or in shunt I series sole 
noid must be able to carry the maximum 
current and to lift with the minimum cur 
rent required by the motor Che shunt 
solenoid operates with a constant current 
and a constant voltage, and is wound to 


ecure the proper resistance. This means 

solenoid more closely adapted to its 
work, a finer sized and more expensive 
wil ind in some cases an external re 
sistance will be necessary 


current density permissible de 


pends upon the proportion of the time the 


solenoid is in and 
The radi: 


the area of 


rvice its radiating 


surface exposed 


the 


iting 


area or 


surface is the top plus 
urface of the cylin 


the 


area of the 
or 


density is 


CONnVCX 


der continuous servic current 


often taken at a figure that 
gives each square inch of radiating sur 


face .4 of a watt to dispose, but in inte 
mittent work higher figures can be used 
with safety. The depth of winding also 
should be considered \ shallow wind 
ing can carry more current than a deep 
one For a crane solenoid 1,500 amperes 
per square inch of conductor is not exces 
sive, and higher values have been used 
I square inch 1,000,000 circular mills 
1.500 amperes per square inch 667 cir- 
cular mills per ampere 


\ 220-volt motor takes approximately 5 


imperes per horse-power at its rated load 


Series motors are usually employed, 
which can carry a considerable overload 
for a short time without troublk Their 
speed increases as the load decreases and 
the number of amperes consumed varies 
with the load Phe e ot wire for the 
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solenoid can be taken as a size smaller 


than that used in the motor field coils, but 


care must be used in this case to note 


how the field coils are connected and to 


have the solenoid coils connected in the 
same way. 
The 25 horse-power street railway mo- 


tor is frequently used on hoists, taking 


about 125 amperes at 220 volts, and sole- 

noids to be used in series with this motor 

, 25,600 , 

would require % - 292 turns, or 146 
125 


5 
turns spool. This is the minimum 


number of turns necessary, and would be 


per 


sufficient if the motor always ran at full 
load, but this cannot be counted on, as a 
large portion of the time the load is com- 
paratively light, and the solenoid must be 
able to lift at all Therefore a 
number of 
In starting a motor there 


times. 


larger turns must be wound 


on the sp ols. 


is always a sudden rush of current at 
first, as the resistance of the motor is 
very small, but this current drops very 


rapidly as the speed of the motor rises. 


[he controller resistance in acts to 
this flush of current, 
completely overcome it. The 
amperes that flow at the start depend also 


upon the load the motor starts under, and 


part 
but 
number of 


check cannot 


it is not safe to depend upon this rush to 
operate the solenoid. 

The size of wire to carry 125 amperes 
is equal to 125 667 83,375 circular 
mills, which is equivalent to one No. 1 
or two No. 4 Brown & Sharpe gage wires. 
The smaller wire is much easier to wind. 
put two Both 
wires may be wound on each spool, the 


It can be on in ways. 
two spools being connected in series, or 
ene wire can be put on each spool, which 
are then connected in parallel. Double 
magnet should 


The thickness of insulation on this 


cotton covered wire be 
used. 
kind of wire is given on page 1065, Kent’s 
Pocket Book, and in lists obtainable from 
No. 4 (A. W. 
is 204.3 mills in diameter and 218.3 
the 


space on the spool is 12 


the makers of such wire. 


G.) 


mills over insulation. The winding 


inches long and 
1 11-16 inches deep on each side, allow- 


ino for insulation around the tube and 


outside the coil. 


12 
= turns per layer, 
.218 
1.69 
’ == 7 layers. 
2.16 
55 7 385 turns per spool 
In winding, the wire flattens out a 


trifle and beds in the layer below, so that 
a spool holds to 
more than the calculated number of turns 
Allowing 10 per cent. to cover this, the 
spool will actually hold 424 turns of No. 


from 10 20 per cent. 


The minimum winding required 
No 


amperes on each spool. 


4 wire 
I wire, carrying 125 
No. 4 wire 

therefore 


is 146 turns of 
can 
amperes, 292 


The sp »( y] he Ids 


only carry 62.5 
turns will be necessary. 
424 turns, or about 1.4 times the number 


arrived at by calculating on the normal 
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current for the motor. In practice the 


motor is very rarely overloaded or even 
fully loaded, and the solenoid must be 


able to lift when the motor is started 
without a load. The normal lift is 1 
inch, and the solenoid should act with 


about 20 amperes. 

The length of wire per spool is equal 
to the number of turns multiplied by the 
average circumference. In this case 


424 X 12.76 __ 450 feet per spool. 


12 
The resistance of No. 4 (A. W. G.) 
copper wire at 50 degrees Cent. 


.0002771 international ohms per foot. 
R = 450 X .0002771 

The lost watts and heating effect are 
the -ach wound 
single wire, the spools being connected in 


= .125 ohms per coil. 


same if coil is with a 
parallel, or if each spool is wound with 
two wires in parallel and the coils con- 
nected in series. The lost watts per coil 
PR W. This is calculated for the 
normal full load current. 
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That is, in a run of two minutes the tem- 
perature of the coil 1.74 
degrees Cent., less the heat radiated in 
that length of time. If no heat was lost 
by radiation, and the temperature of the 
coil was 20 degrees Cent. at starting, it 
would take 45 minutes to raise its tem- 
perature to 60 degrees Cent., or 140 de- 
grees Fahr. To do this the full load 
would have to be raised at full speed for 
Actually, the heating 


will be raised 


this length of time. 
effect is not as great as calculated, as the 
resistance of the wire is less when cold, 
and it would take a greater length of 
time than figured to produce the effect 
stated. The efficiency of the radiating 
surface increases as the difference in tem 
perature the the 
rounding air increases. The pauses, when 


between coil and sur- 
current is not flowing, are frequent, and 
the current is slightly less in lowering, 
so there is ample opportunity for the coil 
It is quite possible, how 


this 


to cool a little. 


ever, to burn out the solenoid, but 
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THE CONSTRUCTION OF SOLENOID SPOOLS. 
he radiating surface is 254 square by cutting it out and rearranging the 
488 connections the machine can be operated 
inches; hence 4°° 1.93 watts lost per 7 si none 
254 without the magnetic brake, which in this 
square inch of surface, or .52 square inch case is blocked so it will not act. 
per lost watt. Shunt solenoids are sometimes em 
[his would imply a rather heavy rise ployed. The method of proportioning 
in temperature, if the current was on for their winding is similar to that for series 
any length of time, but in this service solenoids, except that the current to be 
there are a great many rests. A run of used is fixed, and the resistance of the 
two minutes is more than the ordinary coils alone is made sufficient to permit 


hight of hoist will permit. The heat gen 

erating power of such a run will be: 

H 488 .243 14,200 gram 
calories 56 British thermal units. 

H heat generated in two minutes, gram 


120 


calories. 
There are 450 feet of wire per spool, or 
about 57 


heat of copper is .0952. 


pounds of copper. The specific 


57 pounds = 26,000 grams. 


_ 26,000 X .0g52 : . 
i= 95? — 1.74° hes 
14,200 
T = rise in temperature in two minutes, 
degrees Cent. 


this amperage. In some cases it may be 
found desirable to have a higher resist- 
ance than can be conveniently obtained in 
the spool itself and an external series re- 
sistance is used in this case. 

The shunt not 
affected by variations in the current used 


solenoid, however, is 
by the motor, and thus can be better pro- 
portioned to its work. 

A shunt solenoid used, under the stated 
conditions, on a 220-volt circuit and tak- 
ing 4 amperes, would require about 10,500 
turns of wire, or 5,250 turns per spool. 

I 


The resistance would be 55 ohms, or 27.5 
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This 


wire, 


ohms per spool. might not fit a 


commercial size of and would be 
modified in practice with this end in view. 
the 


magnetic leakage should be 50 per cent.; 


For a shunt solenoid allowance for 
the above figures are on this basis. 

The accompanying illustration shows a 
method of constructing solenoid spools. 
The spool shank consists of a piece of 
One end of this tube 


is screwed or expanded into a brass sup- 


heavy brass tubing. 


port, suitably arranged to bolt on to the 
The 


consists of a steel or cast-iron plate, with 


frame of the machine. upper head 


a boss in the center which is forced into 
the brass tube 


a layer of 


This tube is insulated by 
fiber, 


The ends 


micanite or vulcanized 


over which the wire is wound 


of the coil are insulated by fiber washers, 


three at the upper and one at the lower 
end. The middle washer at the top is 
slotted to lead the wire in to the center 


of the coil. When the winding 


each layer should be shellacked, and it is 


Is put on, 


a good plan to put on a layer of micanite 
when half the wire is on and complete the 
winding over this. When wound, a laver 
of press board is put on and the outside 
served with cord and given a coat of 
black shellac. 

Rubber buffer washers should be placed 
around the 


shock when lifting, or 


magnet cores to reduce the 


the constant ham 


mering will break things. Th. cores may 
hang a bit at the start, but when they get 
The bot 


tom yoke is suitably arranged to connect 


started the rise is very sudden. 
with the brake lever by means of links 
and pins. The yokes should have all cor 
ners well rounded to avoid magnetic leak 
age. 
possible. 


The steel used should be as soft as 


Graphic Integration for Volumes. 


BY EDGAR H. BERRY 


At page 1456 “Anonymous” requests a 
formula for the volume abc, Fig. 1, 
cylinder 


formed by the intersection of a 


and a sphere. In lieu of a formula I offer 

the graphic solution outlined below: 
Ingeneral any volume is equal to { sd, 

that cross-section 


where z the area of 


of the volume which lies at a distance a 


from the origin. 


Also any area is equal to j 3 d x, where 


y the width of the area at a distance 
x from the origin. 
If we 


corresponding to various values of +, 


now determine the values of z 


and 
draw a plane curve whose ordinates y are 
the area \ ydax 


numerically equal to 


will be numerically equal to the volume 


{ sdx. 


be obtained indirectly by 


Thus the required volume may 
measuring the 
area | ydx. 

Draw a side and end view of the cylin 


then 
It will 


der and sphere as shown in Fig. 2; 
F, A; A; C; is the required volume. 
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be most convenient to determine 
ume J, C; F; 
volume of the cylinder F, As. 

In the side 
ABC, etc., 


from the 


F 


and subtract this 


1 
view draw the 


at convenient distances apart 


With radius B B, draw the circle B: B; B,, 


with radius C Cy draw the 


etc., all of these circles having the commo1 
center O, coinciding with the center of the 
sphere. 

The area of 


required volume at B 
to the area of the cross-section of the cy] 


inder, diminished by the portion cut away 


the vol- 


ordinates 


circle C:C3 Cz, 


a cross-section through the 


1S evidently equal 


by the sphere. This latter portion is rep ft 
resented by B. B, By, Similarly at C the « 
cross-section cf the cylind must be dim S 
FIG. 1 
» 
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FIG. 3. GRAPHIC INTEGRATI 
inished by the area C2 C3 ( t i? must It 
be diminished by the area J D. Ds Dy, ete 
he areas to be subtracted are reproduced 
for greater clearness in Fig. 3 
_ view 
Determine these several areas, pref 
erably by means of a planimeter, and ! 
n each of the ordinates B, C, ete taine 
lig. 2, lay off above the top of the cylin ng 
der a hight representing the correspond the 
ing area. Thus B; B. corresponds to area 
nm » ° sc 
b, B; By, Cs Ce corresponds to area C2 Cs C,, 
etc. The last ordinate Fi fs corresponds, for 
of course, to the area of the entire cylin- rea 
der, as at this point the cross-section of sq 
the required volume is reduced to zero tbs 
Through the points B.C. ete, draw a_ the 
i 
smooth curve and measure the area I 
r 1 ‘Tr © 
A;F,F; with a planimeter. This area is .; 
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this 


curve 


volume. 


Hen 


LOAD IN POUNDS 
FOR EACH PLATE 


1900 


1400 


100 


SOO 


700 


wx) 


‘e if uv 


( 





represents 





s't cubic inches of 


final planimeter reading, 


riginal scale of diagram, 


scale used in plotting pre- 


liminary planimeter read- 


volume F A; « 
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volume F, A; A; F; — 





Diagrams for Semi-Elliptic Plate Springs. 


It 
habitually engaged in the application of 


BY 
be 


may 


LAWFORD H. 
safely assumed that anyone 


FRY. 


engineering principles to particular cases 


that is, in the use of engineering formulas 
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confirmed of a slide rule or 
a chart of some kind to reduce to a mini 
mum the labor of the For 
formulas infrequently used a slide rule 
will probably be satisfactory, but 
when the same formula is used constantly 


to 


is user 


a 
calculations. 
most 


a chart can generally be constructed 
give results more rapidly and more readily 


than the rule, The accompanying charts 
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embody the formulas used in the design tween spring dimensions, fiber stress and corresponding to the half length, 16 inches 
of semi-elliptic plate springs such as are deflection Through this intersection and the origin 
used on railroad rolling stock Method of Operation Having given at the lower left-hand corner is drawn 

Fig. 1 is a combination of two charts, the length of the spring, the width and a= diagonal lin The intersection § of 
the two scales down the left-hand edge _ thickness of the plates, to find the number this with the horizontal load line is 
serving separate purposes. The inner of plates required to carry a given load. found to lie between the verticals for 17 
scale gives the relation between spring di For example, the spring is to be 32 inches’ and 18 plat lhe spring should be built 
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mensions and load for a working fiber long between centers, built of plates 3’ with 18 plate With this number of plates 
stress of 75,000 pounds per square inch, inches wide by 7-16 inch thick. Required the actual working fiber stress is found 
while the outer scale gives the more gen- the number of plates to carry 18,000 from the outer left-hand scale and the 
eral relation between spring dimensions pounds, From the columns at the right scale at the bottom of the chart Dividing 
and load for any fiber stress between 30,- is found the horizontal line corresponding the load by the number of plates the load 
000 and 80,000 pounds per square inch. to plates 3'4x7-16 inches, and the inter- per plate is found to be 1,000 pounds This 


" ‘? ‘ , t ] +4] ' ' ; te ft 
The chart in Fig. 2 gives the relation be- section of thi’ line with the vertical line figure being tak« ie outer left-hand 
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scale, the horizontal is followed to its in- 
tersection with the diagonal determined by 
the spring dimensions, and the vertical 
through this intersection is followed down 
to the lower scale on which the fiber stress 
is read as 72,000 pounds per square inch. 
With this information the deflection is 
found from Fig. 2. A diagonal is drawn 
from the origin to pass through the inter 
section of the vertical line for the plate 
thickness, 7-16 inch, and the horizontal 
fiber stress line 72,000 pounds per square 
inch. The vertical half-length line, 16 
inches is followed to its intersection with 
the diagonal and from this intersection a 
horizontal line is followed to the right- 
hand scale, where the deflection is read as 
1.29 inches 
Of course the problem may be varied 
and one of the other quantities may be 
that which it is required to determine. For 
example, with a given deflection, by re 
versing the operations described above the 
corresponding fiber stress can be found 
from Fig. 2, and then from Fig. 1 the 
load corresponding to this fiber stress can 
be found. As previously stated, the inner 
scale at the left of Fig. 1 corresponds to 
a maximum fiber stress of 75,000 pounds 
per square inch, this being taken as rep 
resenting ordinary good practice. If, how- 
ever, it is desired to work with another 
fiber stress the outer scale will enable the 
chart to be used. For example, the spring 
calculated above, 32 inches long’ with 
plates 3'4x7-16 inch, is to work with a 
fiber stress of 60,000 pounds per square 
inch, and the requisite number of plates 
is to be found, the total load being 20,000 
pounds. The diagonal from the origin is 
drawn as before, through the intersection 
of the length line and the plate section 
line, and the vertical from 60,000 on the 
fiber stress scale is followed to meet the 
diagonal. The reading on the outer left- 
hand scale for this intersection gives a 
load of practically 840 pounds per plate, 
so that the number of plates required is 
20,000 
S4o 
In using the charts it will be seen that 


23.8—say, 24 plates. 


care must be taken to use the proper in 
tersection points. In Fig. 2 the diagonal 
from the origin must go through the in- 
tersection of length and deflection, lower 
and right-hand scales, and the intersec- 
tion of thickness and fiber stress, upper 
and left-hand scales. To indicate this the 
lower right-hand and upper left-hand cor 
ners are drawn rounded, indicating that 
the scales joined by the curved lines are 
those which must intersect. In Fig. 1 in 
both charts the intersection of the length 
and the section lines are taken—that is, 
the two scales relating to the size of the 
plate—and by bearing this in mind the 
proper intersection should be easily found. 
The reasons for this choice of intersec- 
tions will be obvious from an examination 


of the principles governing the construc- 


tion of the charts. 
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Construction of the Charts.—The charts 
in Fig. 1 are based on the formula: 
wa—"soh (1) 
62 
where 
W =total load carried by the spring in 
pounds, 

n = number of plates, 

b = breadth of each plate in inches, 

h = thickness of each plate in inches, 

l=half the length of the spring in 

inches, 

f = maximum fiber stress in pounds per 

square inch. 

The chart for determining the number 
of plates is based on a maximum fiber 
stress of 75,000 pounds per square inch, 
so that the formula is reduced to the form: 

W= 12,500 ” bh* (2) 
l 
or by transposition 
W bh? 
= 12,500 
n 
This equation is naturally divisible into 
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RELATIONS OF THE QUANTITIES 


four terms: IV, the weight, n, the num- 
ber of plates; b, the length of the spring, 
and bh’, a quantity determined by the 
section of the plates. These four terms 
are connected by a simple law of propor 
tion, which is very readily expressed in 
geometrical form. 

For if AC, Fig. 3, be laid off propor- 
tional to 1, C D proportional to the pro 
duct bh’ and AG proportional to WV, it 
is obvious that G K will be proportional 
to n. 

In constructing the original chart, Sib- 
ley College squared paper was used. The 
vertical scale for W was drawn with 4,000 
pounds to the inch, the horizontal scale 
for / being drawn with 1 inch represent- 
ing 4 inches of half-length of spring, and 
the vertical scale for b h* drawn so that 
the unit value of the product, bh’, is rep 
resented by 6'4 inches. 

The scale for mn is determined by the 
choice of the other three scales, and for 
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the above case is easily found as follows: 
By transposing equation (2) 
n = We (3) 
12,500 bh? . 

and taking the values: 

W = 12,500 pounds, 

l= 15 inches, 

b = 4 inches, 

h = ¥ inch, 
12,500 X 15 
12,500X 4X \% 

The length GK, Fig. 3, representing 
can be found by calculation or by drawing 
a diagonal through the origin to the inter 
section of the length and bh’ lines, and 


% = = 15 plates. 


noting the intersection of the load line 
with this diagonal. The length G K cor- 
responding to 15 plates is found to be 334 
inches, or 14 inch per plate, so that the 
scales for the length and the number of 
plates are found to coincide, as shown. 

To determine the fiber stress for a given 
load the same basic formula (1) is used, 
but the number of plates is eliminated, the 
load per plate being taken instead of the 
total load. As the chart is chiefly used 
for determining the fiber stress in a given 
spring under a given load this works satis 
factorily. 

By transposing formula (1) 


- 7e bh? (4) 
nf / 
In this the four terms are: 
a the load per plate, 
n 


f = the fiber-stress, 
bh? =the section factor, 

l1=the length of spring. 

The same geometrical relation holds as 
before, the terms being represented as 
shown by Fig. 4. 

In constructing the chart, the scales for 
bh? and 1 remain the same as for the pre 
vious chart, and therefore the two charts 
may be advantageously combined, as in 


Fig. 1. The scale for is laid off ver 


nN 
tically, and is the outer scale on the left 
hand margin in Fig. 1 In the original 
the most convenient scale was found to b 
200 pounds to the inch. The proper scal 
for the fiber stress is then determined by 
the same method as was used above for the 
scale for the number of plates. With the 
scales chosen the fiber stress scale works 
out to one inch representing 15,000 pounds 
per square inch. This scale is laid off at 
the bottom of the chart in Fig. 1. 

From the foregoing the interpolation fo: 
any plate of dimensions not covered by the 
chart will be seen to be very simple. The 
value of D/’ being calculated, this is laid 
off vertically to the proper scale and a 
horizontal line is drawn. 

The chart in Fig. 2 is based on the 
formula for the deflection of springs given 
in Mr. G. R. Henderson’s paper, Trans 
A. S. M. E., Vol. XVI, page 92. 

tan 83 He 78 
Enbhs 
where d = deflection in inches, 
FE = modulus of elasticity. 
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Now, combining this with formula (1) 
by inserting in (5) the value of IV given 
by (1), we obtain, after cancellation, the 
equation : 


d= 5:5 Fe (6) 
6h 
or giving / the value 30,000,000: 
cc 22 
d= wo I (7) 


180,000,000 A 
Here, as for the former charts, an equa- 
four terms 
which can be geometrically represented by 
the sides of two similar triangles. In con- 
structing the chart convenient scales are 
chosen for the fiber 
stresses and the half lengths, and in laying 
the latter it must the 
distance of the line representing the half 
length from the origin must be propor- 
tioned to the square of the half length. 
The thick 
nesses are found by calculating for each 


tion is obtained containing 


the deflections, 


out be noted that 


lines representing the plate 
thickness the deflection for a given fiber 
and length, and then drawing a 
diagonal from the origin through the inter 
section of the deflection and length lines 
Through the intersection of this diagonal 
with the fiber stress line is drawn a ver- 
tical representing the corresponding thick- 
In formula (5) the constant 5.5 is 
arbitrarily chosen and depends largely on 
the design of the spring; the chart in 
Fig. 2 is therefore not applicable to all 
springs, but it is very readily adjusted to 
any other formula for deflection, as the 
will be the same, It will be only 
necessary t@ relocate the thickness 
as described above, calculating the deflec- 
tion from the new formula. 


stress 


ness. 


form 
lines 





A Variable Speed Friction Clutch. 

The accompanying cuts show an inter 
esting friction clutch device recently pat 
ented, by means of which several different 
rotative speeds may be applied or released 
by the movement of a single sliding sleeve 
Fig. 
vation 
The 


to be 


1 shows a form of the device in ele 
the 
shaft 1s . a 


same in section 
this 


the 


and Fig. 2 
case assumed 
shaft is 


The shafts are connected by three 


lower 

the driver and upper 
driven. 
pairs of spur gears, or gears and pinions, 
of different ratios, which will give three 
op 
All three of the pin 
ions are keyed fast upon the driving shaft 


different speeds as each becomes the 
erative transmitter. 
and are constantly in mesh with their re- 
spective gears. These gears run on loose 
sleeves on the driven shaft, the other ends 
of the sleeves having friction wheels which 
clutched and made to 


are successively 


drive the shaft by this device. The sliding 
sleeve has three pairs of lugs to which 
are attached three pairs of connections op- 
erating upon three pairs of levers which 
When 


the sleeve is slid along the shaft, so that 


move the friction shoes in or out. 


either pair of connections come to a posi- 
the the 
shaft, then the friction shoes operated by 


tion at right angles to axis of 


those connections and their levers become 
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the drivers, while all the other friction 
shoes are held away from driving contact. 
In Fig. 2 the lower side of the shaft shows 
the friction engaged in driving position, 
the of the shaft 
friction out of engage 

These 
upon opposite sides of the shaft, but are 
shown in this 
Fig. 1 the sleeve is shown drawn so far to 


the right that neither of the frictions is 


while side 
the 


ment. 


on upper 
shoe is 
not come 


would usually 


way for convenience. In 


engaged. As the sleeve was moved to the 
left, the upper and lower opposite levers 
would come to the driving position. A 
further movement to the left would release 
this the into 
operation, and so on. It 


next 
will be noticed 


drive and bring one 


that from the release position the first 
movement of the sleeve brings the slowest 
movement into operation and the larger 


speeds in succession, the last being the 


fastest, which makes the start as easy as 


possible, and in connection with the fric 


tion the shock of starting should be re 
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often carrying the drawing around in 
their hands while asking others if they 
had seen it Had the expression “As 
shown on this sheet” been used in place 
of giving the number, this trouble would 
not have occurred; but as it was, many a 
dollar’s worth of time was spent by pat 


ternmakers and machinists in searching 
for that which was not lost 

The desire to save expenses by using old 
drawings for new work is one that is 
yielded to very freely by those who have 
charge of such matters, but it should be 
done with rare good judgment in ordet 
that it may not cost more than it saves 
It does not take many hours’ time of a 


high-priced machinist operating an im 


cost ot a 


thre 


portant shop tool to equal the 


new tracing made by a youngster in 


drawing room, on 15 cents’ worth of trac 


ing cloth, with tools of merely nominal 
value, and which are usually his own, 
anyway The time lost in the machine 
shop on account of incomplete drawings 
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Phe patente of 


\. Wood, 


duced to a minimum 


this device is William Ansonia, 


Conn. 





Saving in One Department and Losing in An- 


other. 
BY G. E. FLANAGAN, 
The following instance is one of the 
most annoying out of a great many in 


which an ill-considered effort was mad 
to build machinery without providing suit 
able drawings. A machine was required 
that was in many respects a duplicate of 
some which had been previously furnished, 
but differing therefrom in several impor 
tant particulars. A general drawing of 
the machine was made, with a bill of ma 
terial upon it calling for details as shown 
on a number of existing drawings. These 
details were known by a letter combined 
the of the 
which they appeared, and they were so 
this bill of but 


many of them were followed by 


with number drawing upon 


designated in material, 
the re- 
mark, ““To be modified as shown on sheet 
3327,” this being the number of the draw- 
ing itself upon the 
curred, a fact which uniformly failed of 


which reference oc- 


recognition until the parties interested had 


some time in looking for it, 


spent 


very 
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does not appear up the cost sheets a 

heing due to this cause, and the powers 

that be seldom realize the extent of the 

leakage from this well-meant effort te 
ve. Again, if several sets of blueprints 


are required to see the work through the 


shop, the t i printing many 


[ mere co 


copies of a large sheet from which only 


one or two details are used may of itsell 
more than offset the cost of collecting 
these details together upon a single new 
tracing. Of uurse, if the tracing 1s made 
by a boy, it must be checked by some 
more responsible person to avoid th 
chance of errors; but when this only 
means comparing it ith the original, it 
amounts to but little. In a shop doing 
great variety of work, the foreman’s 
duties are sufficiently burdensome with 
out calling upon him to deal with draw 
ings that are in any way uncertain or 
obscure 

Cost reduction is to be commended 
when it can be attained fairly, but one 
department should not be permitted to 
make a showing in this respect if it is 


only done at the expense of a still greater 


loss in another. The wise manageme.t 
will see to it that each division of the 
plant shoulders its own proper burdens 
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and does not attempt to shift them on 
to others, or, at any rate, will not permit 
the attempt to succeed. This implies that 
the general manager should have a knowl- 
edge of the workings of all the depart- 
ments under him, and certainly this is es- 
sential to the attainment of the best re- 
sults. A one-sided man is very apt to 
attain results closely corresponding with 
his own characteristics. If he is a machin- 
ist, and only a machinist, he will fail to 
properly appreciate the interests of either 
the foundry or the pattern shop; if he 
is a draftsman merely, he will see every- 
thing through draftsman’s glasses, and 
other departments will have problems to 
solve and difficulties to overcome which 
should never have reached them. The 
patternmaker will be expected to work 
with second-grade lumber and_ inferior 
tools, the need of having stock on hand 
and having it well seasoned will not be 
felt except by those who have the work- 
ing of it. Wooden fillets will be made 
by hand when it would be much cheaper 
to buy them, or perhaps to use leather or 
lead ones. The pattern shop will be kept 
short of help, and as a consequence the 
foundry will be supplied with worn-out, 
patched and inferior patterns, causing a 
very serious increase ‘n the cost of mold- 
ing. A man of this type is also very like- 
ly to insist that all bolt holes must be 
made with cores; or, worse still, that the 
pattern must be made to leave its own 
cores, no matter what the inconvenience 
of molding, thus adding to foundry costs 
under the impression that he is saving in 
the machine shop, and it is often the case 
that these holes require to be chipped to 
such an extent when the parts: are assem- 
bled that it would have been much cheap- 
er, all things considered, to have drilled 
them out of the solid. In these days of 
rapid drilling in cast iron, it seldom pays 
to core small holes in castings unless the 
foundry can be depended upon to get them 
just right. It consumes more time and 
is harder on a drill to enlarge a single 
hole that has been cored too small than 
to drill a number in clean solid iron. Very 
heavy castings in which small holes are 
cored almost invariably give trouble; the 
cores do not stand the intense heat and 
the holes are found to be small and 
crooked. In steel castings, the case be- 
comes much more aggravated and much 
coring is done that might be drilled at a 
less cost, to say nothing of the difference 
in the work when done. 

When a saving in one department in- 
volves an increased expenditure in an- 
other, the person upon whom the decision 
rests must be able to balance the one 
against the other, and not be led away 
by the mere impulse to save, for saving 
at the wrong time and place is often a 
very costly proceeding. Sometimes the 
actual cost in dollars is not the only con- 
sideration, nor even the principal one, The 
foundry must be kept supplied with pat- 


terns, and if we cannot get perfect ones 
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as rapidly as required we must admit a 
few for the time being that are perhaps 
not all that they should be, and even 
though the resulting castings cost slightly 
more to machine; but this is a condition 
which need not exist very frequently in 
a well-regulated establishment. In the 
machinery manufacturing business, the 
machine shop is usually the most expen- 
sive part of the plant both to install and 
to maintain; it is the objective point at 
which the work of all the other depart- 
ments is aimed, and, generally speaking, 
anything which is allowed to impair the 
productiveness of the shop will result in a 
loss of profit. If the foundry is too small 
to keep the shop working up to its max- 
imum degree of effectiveness, it should be 
enlarged, and this is also true of the pat- 
tern shop in relation to the foundry, and 
most emphatically true of the drawing of- 
fice in its relation to the entire plant. It 
does not pay to lose time anywhere about 
the. plant for the sake of saving the price 
of an extra draftsman. Some small shops 
dispense with draftsmen altogether, but 
they remain small shops. 

That it is difficult for a man who has 
not had some all around experience to 
appreciate the conditions of work in other 
lines than his own is shown by the fol- 
lowing incident: Complete drawings had 
been made for a full set of valves com- 
prising many different sizes and several 
types of each size. The patternmaker 
made an error in one of these and wished 
to let it stand and have the drawing 
changed to suit the pattern, and I had to 
go to some pains to convince him that my 
refusal to do so was not a mere arbitrary 
decision to stick to the drawing. To him, 
it meant only changing a few figures upon 
one drawing, but actually it involved a 
great deal more than that. It would have 
been absolutely necessary to change the 
drawings of all the different types of 
valves of that particularly size, and to be 
consistent all the others would have had 
to be modified to preserve the unity of de- 
sign throughout the set, since the error 
made the valve larger in some of its di- 
mensions than the size next above it. 





Alcohol Motors in Germany. 

United States Consul Hughes writes 
from Coburg of the wonderful strides that 
Germany has been making within the last 
year and a half in the development and use 
of alcohol motors, due largely to the per- 
sonal interest of the Emperor and the low 
price of alcohol, spirit containing 90 per 
cent. of pure alcohol being sold for 5 cents 
a quart. He says: 

“The great advantages of a spirit motor 
over the ordinary steam engine are that it 
is always ready for use, without prelimin- 
ary warming up; it can be filled, oiled and 
started in from two to three minutes; 
there is no constant supplying of coal and 
water, and no danger of fire or explosion; 
no permits are required from Government 
authorities, and there is no compulsory in- 
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spection; the spirit is easily obtainable in 
all districts; there is no smoke or smell, 
and the weight of a portable spirit motor 
is about one-half that of a portable steam 
engine of equal power. 

“With regard to cost, a large German 
firm that ‘exhibited at Halle showed 6 to 8 
horse-power portable alcohol motors for 
$973.30; 10 to 12 horse-power motors for 
$1,265.29, and 16 to 20 horse-power mo- 
tors for $1,581.61. In the tests made, one 
trial showed a consumption of 0.42 kilo- 
gram (0.92 pound) of &86-per-cent. spirit 
and 0.37 kilogram (0.81 pound) of a mix- 
ture of one-fifth benzol and four-fifths 86- 
per-cent. spirit, in both cases per brake 
horse-power per hour. If our American 
automobile manufacturers wish to capture 
the German market with their lighter, bet- 
ter and more stylish runabouts and pleas- 
ure wagons, I think they would do well to 
adopt alcohol as a fuel.” 





For Cleaning and Soldering Metals. 

Jesse H. Young, of Fort Wayne, Ind., 
has recently obtained a United States pat- 
ent for a composition of matter to be used 
for cleaning and soldering metals. The 
ingredients are: Distilled water, 8 ounces; 
ammonia, ™% ounce; sal-ammoniac, 10 
grains; potassium cyanid, 3 ounces. The 
specification says: 

“The above-named composition is in- 
tended for use as an anti-oxidizer and in 
making hard-solder joints. It also serves 
as a pickle for cleaning metal. In using 
my composition for solderinggthe parts to 
be joined, together with a piece of suit- 
able solder, are dipped into the fluid or 
the fluid may be applied, as with a brush. 
The metal, with the solder in place, is 
heated gradually until the solder is about 
to flow, when additional fluid is applied, 
as with a brush. Heat is then applied un- 
til the solder flows and completes the 
joint. Before the metal has cooled con- 
siderably it may be immersed in the fluid, 
in which event the metal will become 
cleansed from the usual tarnish and adher- 
ing foreign substances due to the solder- 
ing process. 

“In cleaning articles of jewelry the arti- 
cle is immersed in the fluid momentarily 
and then washed in water. In removing 
tarnish from such articles as engraved 
band and chased rings the article may be 
heated slightly and then immersed in the 
fluid.” 





Barth’s Lathe Speed Slide Rules. 

At page 1075 we illustrated and de- 
scribed a circular slide rule, designed by 
Mr. Carl G. Barth, of Swarthmore, Pa., 
for finding the working strength of gears, 
and we show herewith another instrument 
of the same class for determining the 
number of revolutions which a_ lathe 
should make in order that the surface 
speed of the work may be correct. 

Mr. Barth, we may add, was associated 
with Mr. Taylor at Bethlehem, Pa., in the 
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development of the Taylor-White high- 
speed tool steel and the need of such an 


instrument for determining the speed of 


the work quickly, in order that full ad- 


DIN FEET pep Mn 





ycc 


SS) 


FIG. I 


vantage may be taken of the capacity of 


the took steel for high speed, was ther 


forced upon his attention. The present 
instrument is the most “‘shoppy” of any 
special slide rule that we have seen, and 
is the final result of a large amount of 
effort to develop an instrument for this 
purpose 

Fig. 1 shows the instrument in its gen 
eral form. Like the gear slide rule, it 


consists of two superimposed disks, of 
which the upper and smaller turns about 
a stud located at the center of the larger. 
Supposing that it is desired that a 9-inch 
shaft, for example, should run at a surface 
speed of 4o feet per minute, it is only 
the th 


adjacent 


necessary to set 9 of scale on 


smaller disk against 40 of the 


scale on the larger disk, when, against the 
which is the 
shaft 


the outer 


inner arrow head, we read 17, 


number of turns which the should 


make per minute, and, against 
6 (nearly), which 


the 


arrow head, we read 


is the fraction of a minute in which 
shaft 


these determinations being used 


should make ten turns—either of 


according 
to convenience or prefer¢ nce. 


Fig. 2 shows the same instrument as ar- 


ranged for one particular lathe or boring 
mill. In this instrument the lines on the 
outer circle of divisions represent the 


me pulleys and 
The 


various speeds which the c 


back gears of the machine will 


give 








BARTH’S GENERAI 


AMERICAN MACHINIST 





instrument is shown set for a Q-inch shaft 
at 40 feet, as before, and the inner arrow 
revoluti 


head again shows 17 ms per min 


ute as the proper speed. The outer arrow 
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head, however, now shows the arrang 
ment ot and g s which « ( 
nearest to t ed he sy 
2-B-S at the rest the row head 
show th eb d be on the second 
step of the cone p vy; that tl 
gears should be d that the « er 
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the countersh ] g tW reed h 
case Che figures 17.8 ww these syt 
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leys ane I ( \ 17.5 leet pt 
minute Che V1 i | left of the 
arrow he: show it, should the next 
sk wer spec l | u 1. the surf ice speed ch 
the work will be 14.3 feet per minut 
When sold for these special applicatior 
the instrument |] the outer circle left 
blank, the purchaser ipplying the d 
irc Chis, howeve 
g more than counting thx 
tl rious combinations ot 
é e, filling in the 
ng t d W 
r eeping the speed d 
tting e d ter di n 
l ndex | 
can the 1 iment 
| ( l pt ded 
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Letters From Practical Men. 


Jobbing and Manufacturing in the Same Shop. 
E¢citor American Machinist: 

The questions of Junior Boss, at page 
1458, have probably caused more anxiety 
to managers of shops doing both manu- 
facturing and jobbing work than all others 
combined. I doubt whether Mr. Osborne 
would say “throw up the manufacturing,” 
as every man with experience in the job- 
bing business knows there are times when 
practically every man in the shop would 
be sitting on the bench waiting for a job, 
but for the fact that some manufacturing 
work is done, and in order to have ends 
meet the jobbing rate would be so high 
as to absolutely drive away customers. 

The Simon pure job shop, where the 
proprietor is a mechanic and works himself 
with the assistance of three or four men, 
may be made to pay; but for a shop em- 
ploying over ten men to run on jobbing 
alone and pay, the management or condi- 
tions must be exceptional, Taking it for 
granted that jobbing and manufacturing 
must both be done, let us see how we can 
best combine them, If the shop burden 
is 50 per cent. of the applied labor and 
Jones’ rate is 25 cents per hour, 37% cents 
per hour will represent the labor cost of 
such manufacturing work as Jones may 
do, but if we only charge 3714 cents for 
Jones’ time when coaxing a balky gas en- 
gine, it is evident that we are donating 
his services, or, at least, selling our goods 
at cost. If, however, we charge 50 cents 
per hour, we are welling at a profit of 334% 
per cent., which will probably cover the 
“know how” in most cases. If instead of 
one man we have ten and the average rate 
is, as before, 25 cents, a uniform rate of 
50 cents for job work will be all right, 
provided we are careful not to send out the 
high-priced men too much; but is this flat 
rate the fairest way for either the shop 
or the customer? If a cheap man be sent 
out the customer pays too much, and if 
a high-priced man the shop receives too 
little. If a flat charge of 100 per cent. 
pays expenses and a fair profit, a much 
more equitable way would be to charge 
40 cents for a 20-cent man and 60 cents 
for a 30-cent man, and should the cus- 
tomer kick on the high rate, send a cheap 
man next time and that will settle it. 
“Unfortunately, we do 
not get any chance (and it is, I suppose, 
the fault of the engineers themselves) to 
charge a bit for knowing how to do a job. 
We do not get paid for advice like doctors 


Junior Boss says: 


and lawyers.” 

Engineers here means proprietors or 
managers of shops doing jobbing and con- 
tract work. Who of us in this line does 
not realize the truth of that remark? Who 
of us does not know the fellow who comes 
around with a few lines on a piece of 


wrapping paper or a couple of sticks and 


a piece of twisted wire, and wants a com- 
plicated machine constructed around that 
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nucleus? We want to do his work and so 
do not tell him, as we should, to first get 
his ideas in intelligible shape on paper. 
From the data at hand we cannot make 
him a price on the job and so take it by 
the hour, and after much ‘‘cut and try’ 
and many changes the machine is com- 
pleted and has cost the customer 50 per 
cent, more than it would had he furnished 
drawings, and we are out a lot of time, 
thought and material, which we cannot in- 
clude in our bill. Nor is this the only 
evil, as, by taking on ourselves the design- 
ing and drawing or their equivalent, we 
take this away from someone who is try- 
ing to make a living that way and drive 
him to starting a shop in competition with 
us and thus work further injury to our 
business. If the shop employs a drafts- 
man who has time to do this work and the 
customer will pay for it, well and good, 
but in any event the sooner shop men re- 
fuse to undertake the construction of such 
machinery without full detail drawings 
the better for all concerned. 

I cannot agree that this mixing of job- 
bing and manufacturing “precludes the 
possibility of standardizing or adopting 
repetition methods.” 

[ recently installed a shop order and 
cost system in a shop employing upward 
of 200 men, where business was about 
equally divided between jobbing, contract 
work and straight manufacturing, and sub 
sequently superintended the design and 
construction of jigs and fixtures for stand- 
ardizing and making interchangeable parts 
of several of their regular machines with 
the result of a reduction in labor cost of 
from 25 to 33% per cent. If the parts are 
not carried through in too large lots there 
will be no difficulty in carrying on stand- 
ard manufacturing and general jobbing 
in the same shop without detriment to the 
manufacturing end. Jones, when in the 
shop, will be employed on assembling work 
and when called out all time from the 
moment he drops this work till he takes 
it up again should be paid for by the 
customer. 2. ic. SLY. 





The Modern Method of Drawing Sheet Metal 
Shells. 
Editor American Machinist: 

At page 1338 Mr. Woodworth shows a 
set of tools for drawing long copper 
shells. I fail to see why the tools were 
made as shown. 

Figs. 1, 2 and 3 show three ways of 
making a set of cupping tools, to produce 
a sheet metal shell in one operation, as 
at present in common use in the large 
brass shops in the East. Fig. 4 is an or- 
dinary redraw die. The difference between 
a redraw die and a reducing die is that 
in the redraw die the whole shell is re- 
duced, and in the reducing die part of the 
shell is left the original size, and in some 
cases expanded at the bottom, as in some 
cartridge work. 

Quite a difference will be noticed be 
tween Mr. Woodworth’s tools and ours. 
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Where Mr. Woodworth uses wrought 
iron we use cast iron; where he makes a 
job for the blacksmith we make one for 
the foundry, and save money. A, Figs. 
1 and 2, is provided in about four sizes. 
E, Fig. 1, is a cast-iron punch block of 
which we have four sizes. B, Fig. 2, like- 
wise is a cast-iron punch-holder of which 
we have four sizes. Between the smallest 
of those shown in Fig. 1 and the largest 
of Fig. 2 we are able to do work of the 
smallest and largest that we have as yet 
been called on to do. 

The dies D, Figs. 1 and 2, are tool steel, 
hardened, ground and lapped, after being 
turned and bored as shown. The outer 
edge is turned to 2% degrees taper to fit 
the die beds, ring gages being provided o 
make this fit. c—d, Figs. 1, 2 and 4, is 
the cutting edge and blank-holding sur- 
face. It will be noticed that the bottom 
corner i of the cutting edge is cleared 
from the blank-holding surface; this is 
done so that the two may be ground after 
hardening, and not leave a round corner 
for the metal to pinch on. The drawing 
punch E, Fig. 2, is tool steel, hardened 
and ground, after being threaded at K 
for the extension that we use so as not 
to make too long a punch. We have a 
variety of lengths and sizes which we use 
on large work. The blank holder C, Fig. 
2, is tool steel left soft, and is fitted to B 
at F with a slight taper, being held in 
place by four screws. 

The die, Fig. 2, is a drive fit, and is pre- 
vented from pulling up by the stripper 
plate and gages (not shown) held by four 
screws in the tapped holes. The die 
shown in Fig. 1 is used for all work up 
to about 2 inches diameter. The die D, 
being a taper fit as in Fig. 2, is held down 
by machinery-steel plate B, which is held 
by four flat-head screws. The blank- 
holder b, Fig. 1, is tool steel left soft, and 
fitted into the punch block E with 2%- 
degree taper. No other fastening is 
needed, for the working strain is all the 
one way, against the shoulder and punch- 
block. The drawing punch is made as in 
Fig. 2, and is held in place by a U-shaped 
piece fitting into groove b, Fig. 1, and a 
slot provided in the ram of the press. 

Fig. 3 is another construction that has 
some advantages over the others, as it 
permits us to remove the die B without 
disturbing the setting of the cast-iron 
bed A. 

The die B is the same as the others, 
except that the outer edge is tapered the 
reverse way about 20 degrees. The cast- 
iron die-bed A is threaded to fit the ma- 
chine-steel ring C, which fits the taper of 
die B, being tightened by a spanner in the 
small holes a. In this construction it is 
only necessary, in order to remove the die 
for repairs, to loosen ring C, thus saving 
the resetting of the tools. 

Fig. 4 is an ordinary redraw die of tool 
steel, hardened, ground and lapped to a 
dead smooth surface. It will be noticed 
here that the extra plate which Mr. 
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Woodworth uses is not shown. Instead saving time and money. I hardly und on the y Phe ( one sided, at 
of this, in all cases where tools are not’ stand why Mr. Woodworth brings his also at times causes the cutting edge 
used on automatic feeds, we recess the top shells back through the die. I fail to see shear 
of the die to fit the body of the shell to. why his shells could not have been treated By making our di f tool steel, we 
be redrawn. thus, unless he had trouble in stripping readily shrink them as they enlarge ft 

The punch B is held by shank C turned the copper, as is sometimes the case when use, and I hardly think cast-iron ones w 
to fit a standard holder, of which we have tools are not properly made fill the bill in that respec 
a variety of sizes, and is held against the By the use of cast-iron die-beds and Mr. Woodworth has a good word 
shoulder and at the same time prevented punch-holders the first cost is reduced, say for ggle pre f y part 
from pulling out by a flat filed with an and after they are made, all that is neces pre te ¢ | ‘ I find tl 
incline, as shown sary 1s to provide the steel parts to we can keep vette ipe wit 
It will be noticed that the lower stripper them, thus saving quite an amount in the hat thre ‘ owing 
| | 
edges of the dies D are slightly cham short time. the tendency ( 1 the toggle co 
fered (see e, Figs. 1, 2 and 4); this is to I do not believe there is a large bras tric We 1 prefer 
prevent them from chipping off and pro shop in the East that makes tools as Mr to the toggle when p vl 
pasion : 
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MODERN SHELL DRAWING DIES 
longs the life of the die beyond what it Woodworth has shown them. I hav | ti ed w t s ft 
would otherwise be, as they are left as noticed such tools in the scrap pile, but any particular job, for the construction 
hard as fire and water will make them. never in actual use, as they are out of the same in most cases, except in the re 
It will be noticed also that all the draw date ducing dies, when we have to be governed 
ing punches are provided with air vents, I have found that the trouble with most by circumstance Neither do I claim t 
a and Jb, Figs. 1, 2 and 4. No first-class men is that they seem to think that all be the d ner, as they are an evolution 
drawing work can be done without allow there is to a drawing die is to get a hol f the needs of a large factory doing 
ing the air to escape from between the through a piece of steel, and round off variety of wor E-X PERIENCI 
metal and punch. the top edge and it will go, when, as 
In all cases of straight work the shell matter of fact, the tool must be made 


is pushed directly through and stripped 
by the die, so that no extra strippers are 
needed as in Mr. Woodworth’s tools, thus 


right or the work will not be satisfactory 


Some men spoil good tools in the setting 
of them, by not getting 


an even 


pressure 


Taxing Patents. 


Editor American Machinist 
In view f tl irticles Interesting 
Facts from the Patent Office at page 
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1332, and ‘“‘Taxing Patents,” at page 1519, 
I submit the following suggestion: Let us 
have a law that will do justice to the in- 
ventor who is with or without great 
means and also tend to stimulate new in 
vention. It seems to me that taxing pat 
ents at too short an interval would be very 
hard on certain inventors; and not to tax 
patents at all does great injustice and in 
jury and lessens the ambition of many 
inventors, and, as a consequence, the 
greatest good to the greatest number suf 
fers. Therefore I suggest a law fixing 
the natural life of all patents, at what is, 
perhaps, a more reasonable turm—say, ten 
years. 

At the end of that time all patents that 
are ‘sleeping’ die naturally and become 
“old lumber,” literally. Those, however, 
that are alive and in practical use could be 
given a new lease of life on the payment 
of a nominal fee—say, from $10 to $25. 
i 


This fee could be used to publish lists « 
the “lumber’ as it piles up. Such lists, 
properly classified, would make excellent 
indexes for reference. 
H. J. Eperwarpt 

[The difference between our suggestion 
and Mr. Eberhardt’s is one of degree only. 
We urged the imposition of a fee of $5 at 
the end of each five years, while he urges 
a fee of $25 at the end of ten years. We 
think his period too long and his tax too 
high. Ten years is a long time for the 
owner of a worthless patent to hold a 
potential club over the head of an inven 
tor who has put value into his invention 
by inventing a feature which makes it 


practicable. Ed | 





Roller Bearings. 
Editor American Machinist: 

Having up to a short time ago made 
some thousands ot roller bearings for var 
ious purposes, I am led to add myself to 
the list of your correspondents on the 
subject. 

In the manufacture of what we call a 
first-class bearing for railway or tramway 
work, the rollers—134 to 4% inch diameter, 
according to requirements—were case 
hardened and ground to size; the cages 
were gun metal bored 1-16 inch larger than 
axle, turned 1-16 inch smaller than case 
and machined to receive the rollers. The 
cases were cast steel, bored 5-1,000 larger 
than diameters of axle and rollers. A pin- 
hole in the crown of the case was suffi- 
cient to cause dubious looks from the in- 
spector; two ditto twinged his conscience 
more or less, according to their size and 
position, but three gave him no anxiety 
whatever, being thrown out promptly from 
a sense of duty which I can appreciate 
better now than then. 

Latterly -ast-steel liners were forced into 
the cases, an improvement in several ways: 
(1) Less loss from blow-holes in cases; 
(2) ability to turn liner around in the case 
to avoid pin-holes coming on top side of 


bore, and also (3) to bring a fresh wear- 
ing surface to the top when old surface 
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was worn, and (4) easily renewable when 
worn out. 

For a cheap bearing to be used on small 
trucks the rollers—% to 5-16 inch diameter 

were of bright drawn compressed steel, 
cut off to length in the automatic. The 
cages were gun metal, bored and turned 
as above but not machined for rollers, 
and the cases were of hard cast iron. 

Like most lines of manufacture, we had 
our share of repairs, and here is just where 
hopes are shattered and instruction begins. 
Of course, even a worn-out bearing does 
not appeal to everyone in the same way, 
and many engineers may differ from the 
opinions which such bearings have left 
with me. So I will only say that, for my 
own part, I should not use roller bearings 
for any kind of reciprocating motion (you 
should have seen the horrible results on 
an engine in which they were tried); nor 
would I use them on any wagon running 
on a track with many sharp curves, unless 
the bearing were provided with swivel 
liners to provide greater elasticity. In al- 


| 
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0.005 inch to be taken off with the finish- 
ing tool. This tool has proved a great 
time saver on work in large quantities be- 
cause it not only makes a perfectly round 
and smooth finish, but it finishes the work 
about five times as fast as it could be 
filed, 

The tool holders A are fitted together, 
as shown, with a taper pin and a pair 
of check-nuts for adjustment. The cut- 
ters B are made dovetailed and held in 
the holder with the screws C, and the stop 
D) can be adjusted for sizing the work. 
The cuiters are planed up, hardened and 
placed in the holder, and then lapped with 
a lap the size of the work to be finished, 
until they have a lapped surface about 
3-32 inch wide at /; then they are ground 
on the four sides F, and the tool is ready 


for use. ADAM HERKNER 





A Method of Filing and Indexing. 
Editor American Machinist: 
At page 1454 “A Constant Reader” 
brings up the need of an index of valuable 
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A HAND FINISHING TOOI 


most all cases where the motion is in a 
constant direction, the axle or shaft is not 
subject to .evere shocks, and where the 
length of bearing is restricted, well- 
designed roller bearings are splendid. 

The shafting pedestals of the old fixed 
type roller bearings show a remarkable 
saving in power, but unless the shaft is 
provided with sieeves to form a path for 
the rollers it soon gets badly worn—a 
costly matter, So that, combining cost 
with efficiency, I should prefer to use for 
shafting a long, plain, adjustable pedestal 
rather than the rollers. 

The subject is interesting, and I suppose 
none of us have exhausted it. 

Peterboro, England. Rost. TRUE. 





A Hand Finishing Tool. 
Editor American Machinist: 
The accompanying sketch shows a tcol 
for finishing small shafts or bearings which 
are first roughed in a lathe and have about 


suggestions in periodical literature. I ex 
perienced the same difficulty for years and 
tried various systems, the card index in 
cluded, but the trouble grew till about 
two years ago, when I adopted an envelope 
system which has been very satisfactory 
I now have about 600 envelopes with per- 
haps 3,000 articles in workable condition. 
The work of arrangement was consider- 
able at first, as I had about ten years’ ac 
cumulation of clippings from engineering 
magazines, but now about three hours once 
a month keeps it going. 

My equipment consists of an oak case 
made to order containing 12 drawers and 
having a capacity for about 1,200 enve- 
lopes, the cost of which $10; envelopes, 
size 6%4x10, common manilla, cost 90 cents 
per 1,000; white cardboard cards, 3x5, cost 
about $1 per 1,000. 

The method of operation is to tear out 
the leaves containing articles that I think 
will prove of value. These I fold once 
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and drop into a drawer in the case set aside the limit. How different the results would the next point to be considered is th 

for this purpose. As I find time, these have been if these tools had been designed capability of the machine to do the work 
§ I 

sheets are taken out and the articles are from data such as have been obtained by rapidly, which is nearly always ignored 


scanned for a general idea of subject mat the Bickford Drill & Tool Company, and We hear lots of talk about steel gear 


ter, and if, as is frequently the case, two how else can the results be arrived at? great power, heavy feeds, etc., but only 1 
or more articles are found that should be The same general plan should be fol a general wav. It means nothing. Do we 
indexed, I select the one that I think most lowed whether designing a sensitive drill ever see in the catalogs statements a 


likely to be looked for or a continued arti press or a 60-foot boring mill. The general available horse-power at the tool post tor 


cle, as, for instance, the one published at requirements, such as character of work, different positions of the belt 

page 1224 on “Elevator Safety Appli- finish desired, means for clamping, etc., In comparing the norse-power at diffe 
ances.” I then select the envelope marked must be thoroughly studied, and then from ent belt speeds for lathes of various 
“Elevator Machinery” in order in the E data regarding the tool steel used and ma and makes, we find that as an average 
drawer. Under this general title on the terial to be machined the various details lathe with 14-inch swing has .4 to 1 hor 
envelope I write in pencil “Safety Appli- of the tool should be evolved. For in- power delivered t when belt 


ances. Baxter.” I take out the sheets of stance,the number of spindle speeds should the largest and smallest steps of the cor 





the preceding articles of this series and be based upon the uniformity of our tool respectively, wl le fi j2-inch lathe the 
fold the new article within the old st-el and material we are working, and the figures become 2.5 to 6.25 horse-powet 
ones, no entry of the present article being depth of cut and feed that the work will lathes of three times swing have about 
necessary. On each of the other envelopes permit of, fix at once the power and rigid six times the available horse-power 
under the gen ral head of “Elevators,” as Ly required, if the relations between thes« If anyone has data to justify this rela 
grain, passenger, etc., is written in the quantities are understood tion between swing and horse-power, it ha 
left-hand corner—‘*Note: See also ele Does it not seem strange and inconsist not come to our notice as yet. All our ex 
vator machinery.” ent that we should suddenly find that we perience has gone to prove that it is utter 
To index the article by Mr. Guy—‘‘The can quadiuple the feeds on our standard ly false, and although we will admit that 
Strength of an Egg Shell’’—which is part twist drills, and that under such condi work of small diameter does not as a ruk 
ly printed on the sheets containing the tions the intervals between grindings are permit of such heavy cuts as large piec« 
elevator article, I take out the envelope sufficiently long to make such cperation the difference is in no such proportion 
marked “Tests. Misc..” and inside this I thoroughly practical? the builders assum In the works of th 
find a card partly filled out on which I The inability of the average machine Link Belt Engineering Company, the worl 
enter “Eggs, Strength of. Guy. See Ele- too: to run up to the destructive limit of is of a very general character, the vast 
vator Machinery Safety, Baxter.” To  air-hardening tools treated by the new pro- bulk of it being cast iron, Their experi 
show that the article has been cross- cesses which have recently been developed ence has proved that in many instance 
indexed I check with pencil over the word 1s not remarkable when we realize how t is possible to absorb more power at 
‘Test” written in pencil at the head of the vastly the efficiency of the steel for rough the tool on small work than large, as it 
article. If there were an envelope on ing work has been increased, but it does easier to hold tke work, tl nse 
‘Eggs in the file, another check would seem strange that exact knowledge con quence being that a 48 inch lathe equipped 
be made over “Eggs” in the title with cerning the operation of twist drills should vith a motor varying from 6 to 18 hors¢ 
a cross-index on a card in the “Ege” en be as scarce as we would infer from the power 1s working a large part of the time 
velope. ibove statement n castings under 18 inches diameter And 
The advantage of this system is th lit We are perfectly aware that the develop hy should the conditions be otherw 
tle time taken to work it There is no ment of the motor has vastly facilitated the amount of met to be removes 
need of trimming the article, very little we might say, made practically possible the feed and sp ( xin ly tl 
writing, and no sumthary. Similar matter the work of obtaining an accurate mea Lm 
can be placed together, single articles can urement of the horse-power required for When we examine in deiail t may 
be taken out and used or loaned. the meat Varying conditions; and as tool steel ha ity of machines on the market for d 
of all one’s technical reading is together become more uniform in charactef it is roughing work where multiple cutter 
and obsolete matter can be easily discard much easier to obtain definite knowledge sed, the | I nd rigidity 
ed. The disadvantage is the impossibility with regard to its capabilities. We feel more forcibly brougl 
of referring to magazines for articles that that the time for action has arrived, and The reason that th ubject has beer 
have not been saved, but by being liberal the least we can expect of the machin given such a smal 1 f study 
with the selections this does not often tool builders is to take immediate advan the past is because the customer of sucl 
happen C.J. M tage of the great opportunties that are now tools Is as ign t of their possibilities a 
ingelantiinan open to them, and design tools that will the manufacturer, and for years has been 
The Need of Investigations of the Power Re- do the work for which they are intended adapting | vork to the belt. Althougt 
quired to Drive Machine Tools. at the highest possible efficiency. Study production to the power limit” wa big 
Editor American Machinist the requirements first and then design for ep forward, the manufacturer rapidly 
We note with great interest the article ® S!ven duty learning that 11 the tool limit that he 
at page 1334 of the AMERICAN MACHINIS1 During the past three years we have must look to the final limitation of | 
on drilling cast ircn from the solid. Thess been actively engaged upon this problem output 
tests, together with the graphical method if shop efficiency and upon every turn t is all resolved down to one thing 
of presenting the data, are certainly along have been astonished at the inability of thorough knowledge of the relations ex 
the right lines and at once form a starting ie average machine tool to operate th ting between speed, feed and depth of 
point for the designing of machine tools to ol steel at anything like its maximum tor different mater nd tool steels. The 
perate twist drills in cast iron etheiency. If we analyze the problem for initormity of the material we are mac! 
Mhout a year ago we called attention i: moment, taking the lathe as an examplk ng, and also the tool steel, the best angl 
vour columns to the absurd design of most “‘ think we can show that our claim is grind the tools and innumerable det 
drilling machines, particularly of the gang Z , gest th essent uM 
type, showing how inadequate the power Reterring to catalogs of several well n accurate and scientific design is sougl 
was fnend to be in every cas Tike fede own makes of lathes, we find that the We do not wish to go on record as mal 
were not only too few but too small, and requirements that are of first interest to ng anv rash statements as to what can or 
the general design of the machines such the customer, nam ly, swing and center cannot be done, as we have not 
that lack of rigidity prohibited running to distance, are always clearly stated, while except im special cases, the data to base 
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such statements on. We do, however, urge 
that the machine-tool builders follow out 
a line of experiments, as has been done 
by the Bickford Drill & Tool Company, 
not being satisfied by a few experiments, 
but continuing the work and so ultimately 
be in a position to say that such and such 
a tool will do just so much work; and the 
customer in turn will order, for example, 
a lathe to pull a cut 34x inch at 75 feet 
per minute, the material to be machined 
being 50 carbon steel, the character of the 
work, variation of diameter, finish desired, 
etc., all being considered when making the 
purchase. We fully realize that it woula 
not be advisable to make special tools for 
each case, but we are convinced that in 
most cases the average conditions are not 
sufhciently understood, the majority of ma 
chines handling the work in a most inefi 


ctent way Dopce ANp Day. 


[The question of proportioning a motor 
to a lathe is by no means so simple as it 
appears. We recently learned of some 
readings taken from a 48-inch lathe in 
which the power required to drive the 
empty lathe at its highest speed exceeded 
by several times the power required to 
drive it at slow specd with a heavy cut 
and a diameter of work appropriate to the 
sper d. The power absorbed by the friction 
of the machine is necessarily a much large 
proportion of the total power with large 
tools than with light ones, which fact, 
combined with the action noted above, 
makes it obvious that there is here a field 
for experimental work which badly needs 
to be occupied. Ed } 





American Manufacture of Ping Pong Balls. 
Editor American Machinist: 

\t page 771 was an article, entitled 
“British Triumph,” referring to the mak 
ing of ping pong balls, which was taken 
from the London Graphic. The said ar 
ticle was quite sarcastic, claiming a vic 
tory for the British, and saying that the 
Americans could make almost everything 
except a ping pong ball. In the same 
issue the AMERICAN MACHINIST said that 
there were about one hundred patents 
issued in the United States cn golf balls, 
and suggested that by the time there were 
a hundred patents on ping pong balls the 
American ball might be as good as the 
Inglish 

Up to the present only one American in- 
ventor haschallenged the British in making 
ping pong balls. From the picture, Fig. 1, 
it may be seen that the first man who be 
gan to file patents is already embossing 
220 half-balls in one operation in less than 
two minutes’ time, while the English are 
embossing their balls one by one. Accord 
ing to this, 60,000 half-shells are embossed 
every ten hours. That means a daily out 
put of 30,000 balls through one press alone 

This is not the best we can do as yet, 
so says Mr. John Whitehouse, the inven 
tor of this process. At the time he started 
to make ping pong balls he had made him 


self acquainted with every conceivable 
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means for stretching celluloid, which 1n- 
deed is a very peculiar material. The male 
and female die is the first thing a person 
will think of, but owing to the fact that 
celluloid will not draw into a die like any 
metal will, but, on the contrary, that it 
has to be held firmly and the embossment 
stretched out of the thickness of the ma- 
terial, naturally, if a sheet of celluloid 
is taken, say, 1-100 inch thick, and a half 
shell of a ping pong ball is embossed of 
the same, if it cannot draw in (as it will 
not) through the stretching thé celluloid 
will take a variety of thicknesses. The 
bottom of the half-shell in the die will be 
much thinner than its sides. Owing to 
this fact it is very expensive to make a 
male and female die that will have the 
proper clearance according to the stretch 
of the material. It has been found that a 
metal female die and a male die made of 
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cause paper is a non-conductor of heat, 
and for that reason is slow in heating and 
cooling. 

The only thing left to do, says Mr 
Whitehouse, was to devise some means 
through which a metal male and female 
die could be made in an inexpensive way, 
which he says is as follows. He makes 
his cast-iron female die as usual and s« 
cures a sheet of flexible rubber equal in 
thickness to that of the celluloid to be 
embossed over the die, which then is 
placed in an electrolytic copper bath. The 
tank which contains the copper solution 
has a cover which is closed, and an air 
pressure of 50 pounds per square inch 1s 
produced therein. The solution under 
pressure will force and stretch the rubber 
into the female die and keep the rubber 
there until a deposition of copper of about 


1g inch in thickness takes place. As rub 














EMBOSSING PING PONG BALLS. 


paper work quite satisfactorily, by reason 
of the elasticity of the latter, if both are 
heated to about steam temperature. 

This is the method shown in the above 
picture. An entire sheet of celluloid is 
taken and placed in the machine and 220 
half-shells are the result per operation. 
This is over one hundred times as fast 
in making ping pong embossments as that 
of our English friends. Yet this Amer 
ican inventor is anything but satisfied by 
being one hundred times as fast as the 
English. He says that soon he will have 
metal male and female dies, and he will 
then be able to produce these goods ever 
so much faster, for the reason that metal 
will heat ever so much faster than paper 
will, as after each operation both the male 
and the female die have to be cooled while 
under pressure, or otherwise the hot cel 
luloid would shrink out of shape. The rea 
son that it does take two minutes to make 


one embossment of 220 half-shells is be 


ber will stretch exactly the same as cellu 
loid does when heated, the above men 
tioned necessary clearance according to 
the stretch of the material is hereby se 
cured, and the method of embossing as 
the result is much faster than with the 
male and the female die when the forme: 
is made of paper. 

The inventor is not fully satisfied with 
the result obtainable from a metal mal 
and female die. In a short time he will 
build a large machine through which he 
will be able to emboss as many as 250,000 
half-shells per day. When embossing an 
entire sheet of celluloid in one operation 
quite a number of difficulties have to be 
overcome. If a sheet of celluloid is placed 
over a die so that the air is enclosed in 
each of the cavities and becomes hermeti 
cally sealed therein with the celluloid, i 
is quite hard to get rid of the same. 

The accompanying outline sketch, Fig 


2, of the air machine shows how it will 
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operate. The celluloid is held in a frame 
by its edges and becomes a diaphragm, 
and as such it is placed over the die and 
is held on a packing ring. The female die 
is vertically movable and is lowered away 
from the diaphragm of celluloid to be em- 
bossed. The from the 
female die and it is then brought back to 
its original position to be in contact with 


air is exhausted 


the celluloid. In this way a partial vacuum 
takes place in the die. The upper half of 
the machine is brought down on the cellu- 
loid and through a packing ring it is her- 
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sure is kept up by the compressed air the 
same is rapidly cooled through a circulat 


ing stream of cold air or water. The 
whole operation takes place in about 30 
seconds. The vacuum pump almost in 


stantly produces the vacuum in the female 
die. The hot compressed air (which is 
connected to the male die) almost instantly 
the The jet of 
cold water (or cold air) quickly performs 
After all this the 
taken 


sheet to be embossed 


performs embossment 


the cooling. finished 


embossment is out and replaced 


with a new 
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CELLULOID 


metically sealed on its outer edge. It is 
now ready to be embossed. Compressed 
air at a temperature of about 220 degrees 
Fahr. and with a pressure of 100 pounds 
The celluloid 


through the heat and pressure instantly 


per square inch is admitted. 


stretches into all the cavities, no matter 
how deep. 

It is that this method 
celluloid of only 1-100 inch thick can be 
depth of 
peculiarity of 


claimed with 


embossed to a from 5 to 7 
inches. The 
that if the same is not cooled under pres 


celluloid 1s 


shrink con 
the 


sure while in the die it will 


To this end, while 


siderably. 


pres 
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PROCESS 


This machine will not only make ping 
pong balls at an enormous speed, but it 
will emboss designs and figures of every 
kind, and the most beautiful work in the 
line of embossments can be readily per- 
this 
Considering that celluloid always 


formed on machine at a very low 


price 


retains its high polish, no matter how 


deeply embossed, the most intricate work 
with the sharpest of corners and th 
minutest of detail can be performed, even 
if there should be undercuts on the picture 
or design. 


This is only the beginning of the pro 


ducts of one inventor who has started in 


IOOI 
to challenge the British He is not satis 
fied with being able to turn out 100,000 
ping pong balls daily with one machine 
How about the other ninety-nine inven 
tors JosepH MIsko 

A Little Knowledge. 
Editor American Machinist: 

“Don't think I shall take the AMERICAN 
MACHINIST next y said one of my 
bright young friends the other day l 
asked why not for he had been a reader 
for years—and he ‘old me rather an inter 
esting story of conditions where he hap 


pened to be employed 


“Last year the ‘super’ turned over a new 


leaf; had been reading of the ‘suggestion’ 
game that they play at the National Cash 
and he 


Register place shops, 


thought it was just the thing. So he tacked 


up boxes around the shop—same kind they 
buy over 


have for missi ontributions to 


coats for the Hottentots—and advised us 
all to take at least one good mechanical 
paper and to make suggestions freely, We 
were to just consider we had a strong 
interest in the welfare of the busine ind 
ot down anything we tl would help 
the quality of the output 

“Most f tl boy are pretty bright 
mechanics, and, ; 1 know, we had a 
good chance ther make suggestion 
with our eves ] hop ver had 
been progressive hi vy those boxes 
filled up with weestions was a caution, 
and there were but mighty few fool ideas 
in the bunch either, and they were mostly 
mine 

“The Old Man couldn't have followed 
all of them out year if he’d done noth 
ing else, but instead of sorting out th 
best ones, those for which there was a 


crying need every time you looked into 


the shop, he got rattled at the number and 


trving to have fun with 


1 


thought we were 
ook as though he didn’t 
decided the 


fad of the 


him or to make it 
know his business So he 


suggestion scheme was only ‘a 


high-falutin shops that make more money 
to do with,’ and he 


We 
f being begged to take the 


than they know what 
dumped the whole batch in the stove 
all had visions 
position of assistant superintendent, owing 
gestions and the inter 
but 
heard of 


to our valuable su 


business, etc these 


est shown in th 


vanished into thin air when we 
the 


day 


cremation and saw the bulletin next 


‘As every man in the shop appears to 


think he knows how to run it better than 


the superintendent and believes he can im 
prove everything in it, the request for sug 


gestions is withdrawn, it having degener 


ated into an opportunity for criticism. | 
regret having encouraged the _ reading 
of mechanical papers, they prove that 
a little knowledge is a dangerous thing.’ 


‘SUPERINTENDENT.’ ”’ 


The fellows in the shop naturally got 


the idea that he was not so anxious to 
improve after all, and as a matter of fact 
he didn’t R. H. JaAcKSON 
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Shipping Facilities Curtailed. 


One result of the combinations that have 
been going on among the railroads is that 
manufacturers of machine tools and other 
shippers of freight from Cincinnati find 
themselves deprived of some of the facili- 
ties formerly enjoyed by them. It is no- 
ticed that whereas formerly tool builders 
there were often solicited for business by 
representatives of the different roads en- 
tering that city, now, as some of the build 
ers express it, ““we have to go to the roads 
and almost beg them to take our freight.” 

Formerly it had been the custom for sev- 
eral builders to unite in making up a car- 
load lot of machinery to be shipped to 
New York or other distributing point, but 
recently this privilege has been withdrawn 
and now any one builder must in order 
to secure carload rates actually prove the 
ownership of every machine comprised in 
the carload. 

Recently, too, the rule has been adopted 
of closing the freight stations at 4.30 P. M. 
instead of 5 P. M. and at noon instead 
of 1 P. M. on Saturdays, as was formerly 
the custom, thus curtailing the time with- 
in which freight shipments will be re- 
ceived and causing many shipmerts to be 
held over an entire day later than would 
formerly have been the case. 

One of the advantages that Cincinnati 
has enjoyed and that has contributed very 
much to her prosperity as a machine-tool 
center has been good shipping facilities. 
It now seems as though this advantage is 
likely to be in some degree curtailed un- 
less a remedy is found. While the railroads 
may claim to have made Cincinnati, Cin- 
cinnati may with equal justice claim to 
have made the roads, and Cincinnati man- 


ufacturers believe, not unreasonably we 
think, that the roads should recognize the 
mutual obligation, even though they have 
things fixed so that they need no longer 
conduct their business upon a competitive 
basis. 


Wages Advance. 


It is announced that the Pennsylvania 


Railroad has ordered an increase of 10 
per cent, in the wages of all its employees 
who earn less than $200 


about 105,000 


a month. In recommending this increase, 
President Cassatt is reported as follows: 

“The country is passing through an un 
exampled period of prosperity, and, as far 
this 
prosperity is bound to continue for at least 
It is time 


as the Pennsylvania is concerned, 
two years, if contracts are kept. 
that our employees be given a share in this 
prosperity. All the railroads in the United 
States and all employers of labor are con- 
templating an advance in wages. The cost 
of living has increased 20 to 25 per cent., 
but wages have not increased accordingly. 
This movement is bound to come, and the 
Pennsylvania may as well lead as follow. 
We have more business offered than we 
can handle, and can’t see our way out of 


the trouble unless we keep our men loyal 
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to the company and help them while they 
help us. I, therefore, recommend a fiat 
increase of IO per cent. in wages, and ad- 
vise that this announcement be made to 
the employees first and to the public later.’ 

The example of the Pennsylvania is be- 
ing immediately followed by the Reading, 
the Baltimore & Ohio and other roads 





The English and the American Standard Yard. 

At page 1558 our English correspondent, 
Mr. W. H. Booth, stated that the Amer- 
ican standard yard “is a very small frac- 
tion of an inch longer than the English 
standard” and that “the difference is quite 
sufficient to be measurable when it comes 
to a comparison of two 4-inch gages made 
on the two standards.’ 

As this was news to us, we referred the 
matter to the Pratt & Whitney Company 
and to the Brown & Sharpe Manufacturing 
Company. Following are the replies : 

“Would say that there is no difference 
between the lengths of the yard standard 
United States and the Imperial 
yard, or Bronze 1, except as may be due 


in the 


to the known relation at 62 degrees Fahr. 
and determined by comparisons under the 
prescribed conditions. 

“Bronze 11, at Washington, is a copy 
of the Imperial yard as nearly as could be 
made, and hence no perceptible difference 
should exist even at the limit of 36 inches, 
certainly not at 4 inches. 

“Geo. M. Bonn.” 

“The facts in the case are that we have 
absolutely no difference at all, as whatever 
comparing is done in this country, the fig 
ures furnished are in the terms of the true 
English standard of England; so that 
know of no standard but the English 
standard. Brown & SHaArpPE Mee. Co.’ 


we 





“The Engineering Record ’’ Changes Ownership. 

Announcement 1s The Engi- 
neering Record for November 15 that it 
has been sold to Mr. J. H. McGraw, the 
owner of the controlling interest in The 
Electrical World and Engineer, The Street 
Railway Journal and The American Elec- 


made in 


trician., 

The Engineering Record was established 
twenty-five years ago by Mr. H. C. Meyer, 
who has conducted it continuously. Its 
original name was The Sanitary Engineer, 
and while its field has been broadened with 
its change of name to include the work 
of civil engineering, it has never lost its 
original distinctive character, as it has al- 
ways devoted especial attention to building 
construction, heating, drainage, plumbing, 
etc., as well as to sanitation in a large 
sense. 

The 
representative of the best in technical jour- 


paper is, as it always has been, a 


nalism. No technical journal has had our 
more cordial respect and our respect 
for Mr. Meyer as a publisher has been 


We wish there were 
more like him and we regret to see him 
withdraw from the publishers’ ranks. The 


upon the same plane. 
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editorial management will be unchanged, 
and Mr. McGraw’s reputation as a pub- 
lisher insures the paper’s continuance upon 
its old plane of excellence. 





Some New Things. 

A NEW CHUCK. 
The cuts show a chuck, for use in the 
drill 
ranged that drills, taps, counterbores, etc., 


press or the lathe, which is so ar 
can be instantly changed and without stop 
ping the machine. 
a socket A drilled out at opposite sides 
for two steel balls, a locking ring or col 
lar B, which fits loosely on the socket, and 
a sleeve or collet C fitting easily in the bore 
of the chuck. The collet C is provided with 
two grooves, as shown in Fig, 2, which 
come opposite the holes drilled in the sock- 


et, and when the ring B is slipped over the 
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NEW CHUCK 
balls, as in Fig. 1, they are forced into 
these grooves and hold in place and drive 
the collet. The holes in the for 
the balls are, at the points where they 


socket 


break through into the bore, a little small- 
er than the balls themselves, thus the lat- 
ter are kept from dropping out 
when the collet 
the locking ring from slipping back so 
far that the balls 
from the outside, a groove is cut around 


inside 
is removed. To prevent 


are allowed to escape 


the chuck and a retaining screw tapped 
through the 
Several different collets are used for hold- 
ing the tools,the one shown being arranged 
for a taper shank drill; other 


ring, as shown in Fig. 2 


taps and 


tools not made with taper shanks require, 
of course, a somewhat different collet. In 
changing the collets in the chuck it is only 
necessary to raise the locking ring; this 
releases the balls and the collet drops out. 


The chuck consists of 


AMERICAN MACHINIST 

The other collet 1s then inserted and the 
ring dropping in place locks it instantly. 
As the ring is always loose on the socket 
and there are no projecting parts what- 
ever, the operator can safely change the 


collets with the machine running at any 
speed. This chuck is made by the Seneca 
Falls Manufacturing Company, Seneca 
Falls, N. Y 


The Treatment of Machinery in Rolling Mills. 


BY G. |} FLANAGAN 


The designing of rolling-mill machinery 


involves some principles which are not 


school, unless we include the 


taught in 


school of experience as one of the recog 


nized institutions of learning. Some ot 
the requirements cannot well be formu 
lated, but there is one rule that is very 


generally followed, which is the one that 


says “When in doubt make it 
Machinery in a rolling mill is not treated 


stronger,” 


like that in a well-managed machine shop 
If a 
on a shaft, they do not 


wheel, a collar or a coupling sticks 


stop to reason 
with it, except with a good, heavy sledge 


In fact, the sledge is about the most com 


mon argument used in a mill in dealing 
with refractory machinery, If a key hap 
pens to fit too tightly, it is not filed to 
more exact dimensions, but it is coaxed 
home with a few blows as forcible as the 
language which accompanies them Che 
wheel hub may split, and, if it does, they 
look for another from the large stock of 


spares usually kept on hand; but the one 


thing that will not be endured with any 


degree of patience is delay from any cause 


whatever. To keep up the daily tonnage, 
and increase it 1f possible, is the aim of 
all concerned. Whatever tends towards 
this end is acceptable, and nothing else is 
wanted or even admitted. Sentiment ts 


for nothing 


operative Ss 


ruled out, and looks count 


either in the machinery or its 


Few white collars are seen, and when 
coats are found to be superfluous they 
are dispensed with; at times the shirts 


have been known to follow the coats 
Even in the ordinary practice of rolling 
mill operations, machinery will break in 
spite of any provision that can be mad 
based upon calculation, and the only safe 
guide is to have experience come to the 


aid of mathematics, and, when parts fail, 


to have them made stronger next time, 
and this is the course that is generally 
followed If cast iron is not strong 


enough, steel castings are used; if bronze 


bushed iron valves leak or burst, all bronze 


ones are resorted to. Cost is scarcely con 


sidered if a saving of first cost means a 


in future 
1 


ic 


possible delay or a shutdown 


operations. Mill housings are being mac 


more and more massive, until they hav: 


come to represent an important item from 
the mere dead weight of cast iron which 
they contain. They can be made much 
lighter and stronger of steel, but the in- 


ertia of the immense mass of cast iron 
is an advantage in resisting the severe 
shocks and _ vibrations to which this 








class of machine 


tables which feed 
are now supplied with 


ers, cast upon heavy 


disruption may 








1094 


are always kept on hand, the damage in 


this case is soon repaired. But, aside 
from the accidents due to foolish- 
ness or carelessness, there are always 
some that appear to be unavoidable 
while human nature is as_ imperfect 
as it is. They can neither be foretold nor 


guarded against, and a proportion of these 
will occur in rolling mills as well as else- 
where, with the 
which are due to the hurry and push with 
which the work is carried on, and we can 
provision 


addition also of those 


continue to make such 
igainst them as 


experience has proved advisable. 


only 
intelligence dictates or 


Some years ago I was in a large mill 
forming part of a very extensive plant 
which was being again put in operation 
after a long period of idleness. In a case 
like this, things do not run as smoothly 
as they should; the machinery often is not 
in its best condition, and some of the men 
are apt to be new to their work. They 
were rolling shape material with grooved 
rolls, and one of the common difficulties 
encountered was the accidental making of 
what is cobble’—that is, the 


piece sticks in the rolls or wraps itself 


called “a 


around the groove of one of them, form- 
ing a collar and chills there, becoming very 
difficult of removal if allowed to become 
In order to remove 
the piece while still warm, if possible, the 


in any degree cold. 


services of what was known as the “‘float- 
ing gang” called into requisition. 
This gang was composed of riggers and 
generally supplied 
with tackle, axes, hammers, sledges, etc., 


were 


laborers, who were 
and who, as the name implies, were worked 
at whatever part of the plant happened 
to need them most. Wherever these men 
happen to be, it 
to respond instantly to a signal from the 


might was their duty 
steam whistle at the mill, the same as to 
a fire call, with whatever implements they 
might chance to be using or which they 
could secure without delay. One day a 
large party of ladies and gentlemen from 
an institution in the South paid a visit to 
mill, 
artist, the ladies in white 


the They made a picture for an 
and the 
light hats and 


clothing to correspond, contrasting sharply 


lawn 
men mostly in summer 
with the blackness and gloom of the sur- 
Just as 


the mill, trouble occurred: a 


roundings. they ranged them 
selves near 
“cobble” formed in the rolls, the signal 


was given and members of the “floating 


gang’ were seen coming at full speed 
from various points and then, for a few 
minutes the air was full of cries, the 


sound of hard blows and also hard lan 


guage, but soon the cobble removed 


was 
and everything was serene again, except 


the temper of the manager, who experi 


enced a keen regret that the trouble should 
arise just as the small army of visitors 


He 


from 


derived some 
the 


freely offered him, that 


made thcir appearance 


comfort, however, assurance 


which was not 


one among the number would know that 


what just witnessed was 


they had 


any 
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thing but the regular course of proceed- 
ing, and they would go away satisfied 
that work in a rolling mill was something 
very spirited, and was really quite inter- 
esting. 





The Premium Plan in a University Drawing 
Course. 
Professor Barr, of Cornell University, 
has sent us the following particulars of an 
adaptation of the premium plan to the 
work of instruction in drawing. In an 
accompanying letter he remarks that it 
differs in principle from the shop use of 
the system “in making the inspection ele- 
ment of greater weight than the time ele- 
ment; that is, 
grade of work primarily, and on rapidity 
of execution The marks 
(grades) which we use are not intended 


in basing the premium on 
secondarily. 


to represent perfection or approach to per- 
fection on an absolute scale. We shall in- 
terpret them about as Work 
which merely ‘passes’ will be graded 60 to 


follows: 
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It is intended to so apportion the work 
that the average student will need eighty- 
one hours to complete the term’s work in 
course 21, and 120 hours in course 23. A 
student who does not satisfactorily com- 
plete this average amount of work in the 
scheduled time will secure a passing mark 
only upon making up the deficiency under 
such conditions as it may be deemed 
necessary to impose. 

It is possible for a student to complete 
the requirements of either of these courses 
in less than the time specified above by 
earning a time premium, which will be 
awarded on the following terms: 

1. To be entitled to a time premium the 
student must earn a grade of 70 per cent. 
or over, and he must complete the re- 
quired amount of work within the regular 
time schedule for the course; that is, dur- 
ing regular drawing periods and before 
the close of the work of the term. 

2. The premium is to be determined by 
the character of the work and the time 


Time Spent on Minimum Required Work in Regular Drawing Periods 








Grade. 
54 57 60 | 63 66 69 | 72 75 78 | 81 
—_— ——— _ —— 
70-80 | 9 8 7 | 61 5 4 3 2 1 | o 
| | } 
So-9o ......] 3 tT G6 | 12 | 10 8 6 4 2 {| 0 
_ 
go-loo. . . ...!| 27 24 21 | 18 | 15 12 9 6 sj 
Course MD2z1. 
Time Spent on Minimum Required Work in Drawing Periods. 
Grade. : 
| 
81 | 84 | 87 | 90 | 93 | 96 | 99 102 | 105 | 108| 111 | 114} 117 | 120 
| | | 
S| | | — | —— | — | — | | | | | | 
TG. 2 s+ te ee | BS ES 1 8S ft oe 9 8 | 7 7 6) 5 | 4 3 Si ti] « 
| | 
GO-GO... sss > | Oe SE | |) 16|14| 12} 10| 8 6 s| 2| 0 
go-too . . . . . . | 39 | 36 | 33 | 30 | 27 | 24 | 21 118} 15/12! 9 6 | 3| 0 
} ! 
Course MD 23. 
TIME PREMIUMS IN A UNIVERSITY DRAWING COURSE. 


70 and can earn no time premium; fairly 
good work will be graded 70 to 80; ex 
cellent work, 80 to 90; and very high 
quality of work, 90 to 100. We might as 
well use letters A, B, C and D; but have 
taken the numerical scale as conforming 
with the existing usage of the institution.” 

The full time due in the drafting room 
for the present term is: Eighty-one hours 
for course M. D. 21 (steam engine design 
ing), 120 hours for course M. D. 23 (gen 
eral machinery and millwork). 

Each student, when he considers a draw- 
ing complete, is to submit it to Mr. Moss 
for M. D. 21 or to Professor Coolidge for 
lf a 
casual scrutiny indicates that the drawing 
will “pass” the affix his 
initials and the student may proceed with 


M. D. 23 for provisional acceptance. 


instructor will 


the next drawing. If the drawing is not 
adjudged to be up to the minimum stan- 
dard, additional work 1s to be done upon 
it until it passes the preliminary inspec- 
tion. 


spent during regular drawing hours in its 
execution. The grade of the drawing will 
be based upon completeness, accuracy and 
execution. Any student who completes 
the minimum requirement as to quantity 
of work in less than the scheduled period 
of time is, normally, assigned additional 
If, how 


ever, his grade on the required work is 70 


work to occupy the time due. 


per cent. or over, he will be credited with 
a time premium, and the time for which 
he is held is to be reduced by the amount 
of such premium. 

3. The premiums are to be awarded ac 
cording to tables which are based upon the 
following principles: (a) No premium 1s 
earned work 
(b)the premium for work of grade 90 or 


on below the grade of 70: 
over is the full amount of time due after 
completion of the 
(c) the premium is so adjusted 


minimum amount of 
work; 
that it 
work and with the rapidity of execution. 
The intention of these provisions is to 


increases with the quality of the 
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stimulate a high grade of work first, and 
rapidity of execution next; to discourage 
haste at the expense of quality on the one 
hand, or spending of unnecessary time in 
“fussing” over the work on the other 

A 


outside of regular periods, if so disposed 


student may work on his drawing 


So far as such “overtime work” improves 
the quality of his drawing it will help to 
earn a time premium, but the time so spent 
is not to be reckoned in awarding a prem 
ium, nor is it to be credited directly to his 
time account. A student may work in any 
regular drawing period, subject to the fol 
lowing restrictions (whether scheduled for 
not), and credit 
it 


that particular period or 
will be given for such time as if were 


according to his schedule. The right is 
reserved to restrict. this privilege if it re 
sults in overcrowding of the room or if it 
threatens to impair the efficiency of the 
work in other ways 

This scheme is adopted as an experiment 


for the present term only. If continued, 


the scale of premiums or other features 
may be modified. 


The first table is based « 


r \( 


n the formula, 
65 


“2. 


P ( 8t 


and the second on 
f= ( 120 


in which 


P = premium time, 


time consumed, 


G grade. 





Technical Publications. 

‘Text Book of Mechanical Drawing.” 
J. S. Rooke. 
32 plates of illustrations 
the author, Spring 
Philadelphia, Pa. Price, $1.50. 
This book, 

covering geometrical problems, projection, 

To the latter 

subject a chapter on trigonometrical ele 


By 
with 
Published by 
Garden Institute, 


8&8 7x10-inch pages, 


is a beginner's its scope 


intersection and gearing 


ments is prefixed, which goes far enough 


into that subject to enable the student to 


understand spiral gearing, with which the 
book concludes. The instructions and ex 


An 


excellent’ feature is the placing of the illus 


planations are simple and to the point 


trations and the descriptive matter relat 


ing to them on opposite facin 


g pages 


What a Machine Is. 
Defined as be 


whether 


near as may in a f< W 


words every machine, automobile 
a number of ma 


oined t 


r otherwise, consists of 


bodies, 


reciprocally, 


terial resistances, ogethet 


upon which natural forces act 


to produce desired effect, and the effect 


may be either a state of rest or one of 
motion. luton le Ma ‘ 

Beloved, if vou hav« good man for a 
competitor, stop reading right here and 


hat 


hands with him and seal anew your joy 


throw up your Go over and shake 
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And 


if you are not already doing so now, s 


over your good fortune after t 


treat him that he will know you appreciate 


a good thing when it—Met, 1 


Saley, in 


you see 


American Lumberman 


} 


\ correction of a certain matter which 
had been generally misstated in the daily 
press was recently very neatly made by a 


metropolitan paper at the request of a man 


of national reputation At the end of 
it the editor had this to say: “Our cor 
respondent knows, among many other 
things, exactly how to persuade a news 


paper to straighten out a little misundet 
He the 


desire on the paper's part to 


standing like this one assumes 


be just to 
everybody, and that accurate information 


inaccurate will be 


His method is 


with which to replace 
lly 


glac received and used 


equally shrewd and admirable.” Such cor 


respondents are a rare delight to the tech 
nical editor 


En 


gineers’ Club, of Philadelphia, will be cel 


Lea 


The twenty-fifth anniversary of the 


brated by a banquet at the Union gu 


of that city on the evening of December 6 
Obituary. 
Davis died at Jersey City, 


William E 
N. J., November 13, 


He was a native 


years old 


eighty-two 
of Ireland, and had lived 
He for 
many years a foreman in the Rogers Loco 


Works had 


manufacturing ¢ machinery, 


in Jersey City since 1828 was 


motive Since 1873 he been 


lectrical and 


had developed a number of inventions 1 


that line 

Davis, a retired steam engineer 
died at Troy, N. Y., No 
Mr 


west of England, and 


Charles 
and machinist, 


vember 7, eighty-one years old Davis 


f 
Al 


was born in the 
the age of fifteen saw the launching of the 
Western,” the first 


carry passengers across the Atlantic 


steamship to 


He 


“Great 





later served as an engineer upon her and 
also upon the “Great Britain” of the same 
line. He first worked in this country at 
Matteawan, N. Y., on the construction of 
the “Atlantic’’ and the *Pacific.” the first 
two locomotives of the Hudson River 
Railroad. In 1853 he became foreman of 
the machine shops of the Burden Iron 
Works at Tr Vv, and later he was superin 
tendent of the horseshoe department, reti 
Ing 1n 188s . 
Ch: Moehlmann, foreman. of 
the Gen il Electric Compat 
N. Y., died suddenly | 
henectady, on Friday, Octobe 
ehlman w born in Nittlestad 
1 18s ind afte ttending 

com ho til | ‘ f cet 
vears of ag ( rted in | f 
foundry to learn the molder’s trad f 
which he had the usual term of three years 
service in the German Army In 1882 
he emigr d \merica nd worked 
for four” year n f dri 
in Amsterd N. * nd also worked 


his, 





605 
| 

several other found: until January, 1888 | 
when | d emplovm« molder 

with the Edison General Electric Company 

nd ¢ ued in the employ 1 | 

death. He w i ry f very | 
sual ab \ S ew er knows from pe | 
son f ‘ I+ ifan | 
foundries employ more origi n d | 
than t f the Ce 1 Electric Company | 
In fertilit ve 1 of su metho | 
no CSS 1 execu h id, M 

Moehlman w cle He w rey | 
edly si ed ( ribute articles for ! 
pon ener ; = it 
oftet nie he f himself | 
incapal f such work. He wv ippointed 

foremat , found i895. A | 
widow ( E« dren survive | 

° ° 
Commercial Review. 
New York, November 7, 190 

During the pa year, and par larly 
during the past few mont ha 
been an nmistakable enden vard 
large industrial establishments m ng from 
crowded citi t sm wi rh prac 
tice ha ont ned qt e promuin tly n the 
Eastern State particularly in New Eng 
land. In Greater New York recently, the 
tendency has been most noticeable, and 
frequently the removal of some large plant 
1S chronicled 

New Jersey easily leads in attractive lo 
cations for large manufacturing establish 
ments Statistics show that it has made 
notable strides in this direction during the 
past veat \t Harrison, which i suburb 
of Newark, Henry R. Worthington, manu 


facturer of pumps, is erecting a large ma 
chine shop which, when completed, will 
have formed an outlay of $1,000,000, 1n 
cluding equipment The removal of this 
concern from Brooklyn will deprive that 
locality of one of the oldest industrial 
establis! rit 
Announcement has already been mad 
in these ¢ ins of the ren 1 of the 
plant of the Jordan L. Mott | Worl 
of this city, » Trenton 1 na | 
the necessary construction w ert nd | 
the number of smaller concerns which will 
operate the ylants in t nm future i 
aitterent) pat f Ne ( 
ro | 
Son t vg eT many 
g: ed ‘ p iI Mead | 
\ f I t blist 
met | m b 
eadw f 4] | 
® ; 
f fig ite 
° of ‘ 
‘ t ft 
In G New York « ! f tl 
fac ( ble | re ( 
| if g | ment 
(sre N \ i 
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that it was compelled to move elsewhere, 
in consequence of excessive taxation, its 
grievance would receive no other consider- 
ation beyond a notice in the newspapers. 

f the interesting 


As for 
themselves in would be 


authorities 
that 


city 
the matter, 
out of the question. 
On other hand, 
uthorities of small communities, and par 
ticularly Boards of Trades representing 
them, display great and commendable zeal 
to locate in 


the the administrative 


in inducing manufacturers 
and frequently we not only 


either 


their midst, 


hear of them offering free sites, 
through legislative grant or by public sub- 
scription, but also exempting them from 
taxation, 

Mr. Bryan, during his last 


‘ampaign, repeatedly declared the Admin- 


Presidential 


istration’s policy in the Philippines to be 
“philanthropy and 5 per cent.’’—and the 
policy we have described can be interpreted 
in the same way, for the transition of 
many an insignificant town into a progres- 
sive city, at least on a small scale, may be 
traced to its adoption. Railroad facilities 
another element, and so 


this vicinity is concerned, New Jer- 


form important 
far a 
sey’s prestige in this connection is of the 
highest 

Coincident with the location of manufac- 
tories in small towns, a little labor prob- 
lem has developed. Experience has shown 
that workingmen are averse to settling in 
them, and when by choice or necessity they 
do, they seize the first opportunity of em 
ployment in or near large cities that pre 
sents itself. We personally know of the 
representative of a large machine shop in 
Vermont coming to this city a short time 
ago for the sole purpose of engaging the 
services of at least fifty machinists, and 
it wages that were on a parity with any 
and, after approaching 


obtainable here, 


machinists’ unions and advertising in local 
newspapers, was forced to return with only 
eleven hands. When interrogated concern 
ing his experience, this man declared that 
the process of transforming a city man 


into a “Rube” was apparently attended 


with some difficulties, but that the reverse 
was as natural as breathing 


Measured, however, by every standard 


that can possibly make a man a useful 
member of society, this condition of affairs 
is to be regretted. Rural communities 
the 


them from large centers of population 


we simply use term to distinguish 
should not appeal alone to the poet's fancy 


or painter's art, but to those who believe 
in the doctrine of plain living and high 
thinking, and that the 


reign of both should not perish from the 


who are anxious 
earth 

for 1903” may be 
said to constitute the main feature of the 


In pig-iron ‘orders 


raw material market, but nowadays the 


same term obtains quite largely in the pur 
chase of nearly every kind of machinery. 
So far as machine tools are concerned, 
our advices are that it is doubtful if any 
order given for them now could be exe- 
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cuted before the early part of next year. 
This isgparticularly true of large machine 
tools, deliveries of which, if ordered now, 
could not be promised before well into 
the first quarter of the new year. 

Concerning deliveries in general, we are 
advised that they are better now than they 
have been recently, although by no means 
as satisfactory as desired. For this better 
foundry conditions is assigned as a reason, 
though foundrymen say the inability to 
procure coke still constitutes a serious im- 
pediment to filling orders for castings as 
quickly as they would like 

Not long ago, in these columns, we stat 
ed that 
whatever reason there may have been in 


evidences were multiplying that 
for regarding Wall Street as a 
of trade, its distinction in this 
Whatever 
the 
and 


the past 

barometer 
respect was fast disappearing. 
doubt may have been entertained in 


matter has been dispelled recently, 


particularly on last Thursday, when the 
stock market underwent liquidation on a 
large scale, some stocks declining eight 
points. 

The extreme declines on the day in ques 
tion, as compared with the highest prices 
which prevailed on the previous day, were 
replete with object lessons, and demon 
strated that between Wall Street’s regard 
for a stock and the condition of the indus 
try it represented, a meeting on an equal 
footing was impossible 

For Pennsylvania 


stock 


example, Railroad 
declined 31% points, Reading Rail 
Ohio 
States 


Jaltimore & 
United 
preferred 


road stock 4 points, 


Railroad stock 5 


Steel 


points, 
stock I’ 


Corporation 
points, and General Electric stock 334 
points 

That there was no valid reason for these 
declines is shown in the fact that the Penn- 
sylvania and Reading roads are doing such 
an immense business that only a few days 
ago they voluntarily raised the wages of 
Dispatches 
that be- 
cause of good business also the Baltimore 


& Ohio Railroad contemplates increasing 


their employees 10 per cent 


from Baltimore are to the effect 


the wages of its employees 10 cent 
The the United 


Steel Corporation shows its operations to 


per 


recent report of States 


be along the most successful lines in its 
history, recent reductions in the price of 
some of the products being due to in- 
creased producing, rather than decreased 
consuming, capacity. Ag¢ for the General 
Electric Company, its business was never 
better, a recent statement showing that its 


gone beyond 


gross earnings have now 
$800,000 weekly. 
Commercial agencies report that busi 
ness conditions never had a more salutary 
environment than they have now. In the 
iron and steel industry at present, business 
is all that could be desired, and the out- 
look, particularly in the machinery line, is 
of the best. 
Wall Street is surcharged with a panicky 
Well indeed does a conserva- 


not 


Yet, in the face of these facts, 


atmosphere. 
tive journal in this city ask: “Is it 
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plain to everyone that the Stock Exchange 
is capable of detaching itself from prevail- 
ing conditions of trade and industry to an 
extent which it makes it no longer a use- 
ful or a safe indication of what is really 
going on in the United States of Amer- 
ica?” 

The crane and hoist 


demand is in ex- 


cellent condition, as reported by Pawling 
& Harnischfeger, Milwaukee, Wis. 
advise of their recent booking of orders as 
follows: Works, 
Philadelphia, two 10-ton cranes; Manito- 
woc Boiler Works, Manitowoc, 
Wis., one 35-ton crane; Consolidated Rail- 
ways, Light & Power Company, Wilming- 
ton, N. C., 
lines west of Pittsburgh, Ft. Wayne, Ind., 
the Lorain Steel Com- 


They 
Locomotive 


Jaldwin 


Steam 


one 10-ton crane; Pennsylvania 


one 1%-ton hoist; 

pany, Johnstown, Pa., one 7-ton crane; 
American Sheet Steel Company, Cam- 
bridge, Ohio, one 5-ton crane; Berlin Ma- 
chine Works, Beloit, Wis., one 1'%4-ton 
hoist; The Lorain Foundry Company, Lo- 
rain, Ohio, one 5-ton crane; Allis- 
Chalmers Company, Chicago (for export), 
one 30-ton crane with 4-ton auxiliary 


hoist; Colean Implement Company, Peo- 
ria, Ill., one 10-ton crane; Allis-Chalmers 
Company, Fraser & Chalmers Works, Chi- 
cago, one 30-ton crane with 8-ton auxiliary 
Iron Works, Eddystone, 


crane ; 


hoist; Gruson 


Johnson 


Spuyten-Duyvil, N. Y., one 3-ton 


Pa., one 20-ton Isaac G 


& Co., 
hoist; Allis-Chalmers Company, Chicago, 
one 5-ton crane; American Bridge Com 
pany, Milwaukee plant, Milwaukee, one 5- 
ton special riveter crane 

In order to make additional room at 
their factory for manufacturing purposes, 


the Cushman Chuck Company, of Hartford, 


Conn., have leased the large store with 
basement at 189 Allyn street, near Union 
Station, where they have removed their 


general office, together with their stock of 
finished chucks. This not only gives them 
improved facilities for shipping and hand 
ling generally their rapidly growing busi 
ness, but it makes immediately available 
a considerable space in their factory, 
which, together with contemplated addi 
tions, will be utilized for new machinery 

The Frank Mossberg Company, of Attle 
boro, Mass., 
tion recently organized in Rhode Island, 
with a full paid-up capital of $110,000, to 


succeed to the business of the Frank Moss- 


is the name of a new corpora- 


berg Company, which has heretofore been 
a copartnership. The main business of the 
company will be the manufacture of sheet 
metal punchings and stampings, and the 
production of finished articles therefrom, 
in addition to which it will operate a thor- 
shop for the 
contract of 


end anything 


machine 
and 


oughly equipped 


manufacture on order 
punching dies, special tools 
and everything in the line of light ma- 
chinery; making a specialty of the per- 
fecting of new inventions, and the mechan- 
ical development of experimental devices 


of all kinds. 
The floor area of the Attleboro factory 
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is half an acre, and the new capital ob- 
tained will be invested in additional ma 
A specialty will be made of the 
Inventors 


chinery. 
development of new machines 
and capitalists can have their ideas worked 
out in the shops under their own super 
vision. During the past few months auto 
mobiles, spinning machinery, looms, type 
to order for the 


writers, etc., were built 


parties preparing to exploit their ideas 
Mr. Mossberg has no connection with the 
Mossberg & Granville Company, of Prov- 
idence, or the Mossberg Wrench Company, 
both of 


bearings, 


of Pawtucket, which are manu 


facturing roller wrenches, etc 


under his older patents 


Messrs. Charles H. Besly & Co., 10-12 
North Canal street, Chicago, Ill., repo 
their general business very good. They 
have a large and varied assortment of 


seamless brass and copper tubing in stock, 
1-04 


inches outside 


numbering 300 sizes, varying from 


inch outside diameter to 8! 
and 
soft 


diameter. Brass rod, sheet, wire 


brazed tubing; braziers’ sheet copper, 


and cold rolled copper Anodes; brush cop 


per for electrical purposes; German silver 


sheet, rod and wire are also carried in 


stock. Their new store building on Clin 
ton will 
give them over double the space of their 
10-12 North 


17 


Their 300 age catalog i 
leir 300-page catalog will 


street is progressing rapidly and 


present five-story building, 
Canal street. 
be mailed free on application 

The Northern Engineering Works, crane 
Detroit, 


construction of a 65-foot addition to their 


builders, Mich., have begun the 
erecting shop, extending it to a length of 
200 feet by 70 feet wide. The building will 
be of steel and brick with a slate roof, and 
will have a 20-ton electric crane 

Work 
and factory structure which will be erected 
by the Accountant Machine 
Company, at Laclede and Vandewater ave 


Louis, Mo 


153X213 


pushed on the new office 


is being 
Universal 


nues, St The site the building 
Che plant 


detail 


will occupy is feet 


will be very complete in every and 


embody every mechanical and scientific ap 


pliance requisite to the manufacture of 


such delicate, yet highly practical, ma 


chines, as the adding machine has grown 
to be in the commercial world 
CHI MACHINERY MARKET 


\GO 


Transactions in electrical equipment 


for shops and factories have been more 
numerous during the past month than for 
factory in 


the preceding month. Large 


stallations are no longer rare, and, more 
over, from those shops that are already 
a quite consid 
The rail- 
among 


equipped there is coming 


erable volume of new business 


road companies in the West are 


the leaders in this electrical equipment 


Railroad shops are developing 
for 


movement 


with greater strides than some time 


past. Work is crowding into them at an 


unprecedented rate and the companies are 
not only engaging more extensively than 
but 
Thus it is 
Burlington 


ever before in repair work, are pre 


construction. 
that the 


paring for new 


reporte d 


currently 
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road will soon begin the construction of 


freight cars at their Aurora 


The Chicago Great Western 


a thousand 
(Tll.) shops 


road, which has its shops at Oelwein, Ia., 


equipped with three 100-kilowatt gener 
ators, has just ordered another—a 400 
kilowatt generator—from the Crocker 


Wheeler Company, which sold the pow 
The Milwau 


1¢ Chicago. Milwaukee 


installed 


} 


er previously 


kee shops of 1 


«& St. Paul road are to be equipped elec 
rically throughout and a large contract 
for the power will probably be let soon 


The Big Four system has specifications out 


f I the electrical power for the Peoria AN 


Western shops at Urbana, III 


From the manufactories the inquiry is 
no less active The Lima Locomotiv: 
Works will more than double their ele 
trical power. It will amount to 400 or1 


500 horse-power and will be furnished by 


the Sprague Electric Company. The lat 


ter company has sold a 300 horse-power 
generator for installation in the Ewart 
suilding, a power building a 5 South 
Build build t 1115 Soutl 


Racine 
1) 
il 


Jefferson street, Chicago Che 
Wagon & Carriage Company has 


an electrical equipment of about 200 horse 


installed 


power generators and motors each Phe 


\merican Cutlery Company has installed 


in its plant at Chicago an equipment of 
100 horse-power in generators and motors 
each. The Cleveland Furnace Company, 
» has made large electrical 


J. H. McWilliams, 


has the contract for a 


Cleveland, Ohi 
additions to its plant 
of Louisville, Ky 
complete electrical equipment for the Ar 
Building, 


cade Dayton, Ohio, comprising 


a complete heating and ventilating system 
and electric elevators 

The Chicago office of the 
Wheeler Company had in October the best 
Most of 


Crocke1 


business in its history 


month’s 


the business was small work Among mo 
tors sold were 140 horse-power for the 
Winslow Bros. Company, 100 horse-powet 
for the Hicks Locomotive Works and 300 


horse-power for the Brunswick-Balke-Col 


lender Company, all of Chicago 


Quotations. 
New York, Monday, November 17 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
No, «: X , .$23 25 @$24 75 
No. 2 X 22 00 (@ 22 75 
No, 2 plain 21 00 (@ 21 75 

Southern 
No. 1 Foundry 23 25 @ 23 50 
No. 2 Foundry . 22 25 @ 22 50 
No. 3 Foundry 21 50 @ 22 00 
No. 4 Foundry 20 50 @ 21 50 

Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.93c. upward in cat 
load lots. Smaller quantities from store, 
2.15 @ 2.20¢ 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, toc. and up 


ward 


1697 


Machinery Steel Base sizes From 


store, 2.10 (2 2.254 


“1 


Cold Rolled Steel sShatting 


store for base size 

Copper—Lake Superior ingot, 115¢ @ 
Li -y4¢ electrolyti qd casting II’, «& 
114 > 

Pig | n In 5 d Oo n lot t » bb 
New York, 25 @ 255% 

Pig Le id 4.10 ( } 2 ( <O-ton 

Spelter 5 a 

\ntin \ ( ) +) 1 
et 1 | a D7 

Lard O P e Citv. 86 @ Soc , 
( d { » | l a 1 \ t rir 
fron oe : roe | 


Manufacturers. 


Rich & Co. (Ine.) 
feeders, Newton, La., 


manutact 


urers 


build 


Parsons, 
of automati« will 


a new factory 
Englehardt, 2 East Forty-seventh 
York, 
considering the 
Johnsville, N. \ 


players are 


Roth & 
New 


ictions, are 


street, manutacturers of plane 


enlargement of 


their plant at St heir 


orders for electris exceeding 


their present capacity 


Mossberg & Granville Manufacturing 


Providence, R. L., 


The 


Company, manufacturer of 


metal-working machinery, roller bearings, 
ete., is about starting to build a plant at 
Pawtucket it will include a building, 200x72 
feet, two stories, with an lL, and a black 
smith shop rhe plant will be run by electric 


power, which will be supplied by the VPaw 
tucket Electric Company 
Negotiations have lately been under way, 


the establishment of a 


which may lead 

large iron and steel works at Toronto, Ont 
Alderman Richardson and Assessment Com 
missioner Fleming have been treating with 


the parties. The concern is closely associated 
with the Dominion Steel & Lron Company, 
and would expect to get its raw material in 
the form of steel billets from Sidney, N. 5S 


It is stated at Pittsburgh, Va., that the 
Columbia Fireprooting Company, which has 
been operating a small plant in London, will 
enlarge its factory there Attempts made to 


were un 
chief engi 
country 


machinery in England 
and ¢ V. Childs, the 


secure the 
successtul 
this 


neer of the company, came to 


recently to let the contracts rhe improve 
ments will cost in the neighborhood of $50, 
ooo 

Nashville, Tenn., capitalists have applied 
for a charter for a harawood floor factory 
The capital stock is to be $100,000 and the 
incorporators are John BL. Ransom, Arthur 
B. Ransom, John W. Love, W. K. Phillips 
and James McReynolds The company pro 
poses to build a plant in West Nashville 


John B. Ransom & Co. will manage and oper 


ate the new plant, but it will be distinct from 


from their own mills 


A company is being organized at McComb, 


0., to manufacture the Little Star’ grain 
separator, invented and patented by James 
W. Hall, of Dublin, Ind The company is 


and the following are 
Hattield, of Dublin, Ind 
Martin & Weinland, 


capitalized at $20,000, 


interested: James 


Hickerson & 


Kinsey, 


Stoker Bros., McGinnis & Griffith, J. ¢ 
Bright, M. C. Pendleton, R. D. Warren, Scott 
Warner and R. L. Poe, all of MeComb 


William Chand 
Wate! 
rights of the 


Mix h ° 
Dunbar 


At Sault Ste. Marie, 
ler, of the Chandler 
which 


ower 
Company, controls the 


St. Mary's Falls, north of the ship canal, and 
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is quoted as saying that 
been perfected for the establish 
ment of a paper mill. The American Soo 
Paper Company has been capitalized at $4, 
000,000, and the money proposed for its in 
vestment at the Soo has been provided for. 


has power developed, 


plans have 


Locomo 
which 


American 
syndicate 


that the 
behind a 


It is 
tive 


reported 
Company is 


has purchased land at Longue Point, near 
Montreal, Que., and that a plant to employ 
more than 1,500 men will be established 
there In connection with this is a rumor 
that the company has purchased the King- 
ston Locomotive Works and will remove 
them to Longue Point. Quite a while ago 
the purchase of these works was reported, 
but it was then denied. 

‘The Manufacturing Company of  Pitts- 
burg” is said to have bought a large tract of 


Masontown, Pa. It has, it is stated, 
deal for the erection of a foundry 
works for the manufacture of gas-burn 


land at 
closed a 


and 


ing fixtures under the Edwards patents, and 
will bring to Masontown the Edwards Car 
bide Works. Among those concerned in the 


Anderson, L. T. Flint, J. 
Edwards and 


enterprise are A. FE. 
W. Stuart, George Krantz, T. C. 
S. M. Mullen, of Pittsburg. 


Three large electrical plants are about to 
utilize the the Susquehanna River. 
The first is Conewingo Falls, and will gen 
erate 35,000 horse-power. The company has 
been capitalized at $4,000,000. The object is 
power to Wilmington and Chester. 
A second plant will be built at Peach Bottom 


power of 


to send 


and McCall's Ferry. It is proposed to gen- 
erate 40,000 horse-power. The company has 
been capitalized at $10,000,000. The cur- 
rent will be distributed to Baltimore and 
vicinity. A third plant wil be erected at 
York Furnace by the American Pipe Com 


pany, of Philadelphia. The company will be 
capitalized at $5,000,000. It is proposed to 


generate 40,000 horse-power. 


The property, in Chicago, at 12 to 22 
South Clinton street, extending south from 
the alley between Washington and Ran 


doiph streets, 
The north 
schow, 
ery, for 
was sold to 


has been sold in three parcels. 
40 feet was sold to William Gan- 
manufacturer of gear cutting machin- 
$22,000. The property at 16 and 18 
Henry D. Sharpe, of the Brown 
& Sharpe Manufacturing Company, for $16,- 


478. The 47.92 feet at 20 and 22 were sold 
to John lIlewett, president of the Miehle 
Printing Press & Manufacturing Company, 
for $26,400. These purchases are taken to 
indicate the tendency of machinery houses 
and kindred lines to overflow west from the 
congested machinery center at Canal and 


Washington streets. 


The Lunkenheimer Company, Cincinnati, 
O., manufacturer of brass and Iron goods and 
specialties for engines, boilers, ete., on Satur- 
day, October 25th, formally opened its new 
works to about 3,000 visitors and friends and 
is now moving from its old quarters on Eighth 


street The new factories are located neat 
Brighton station, in a section of the city 
called Fairmount, within two miles of the 
center of the city. They cover about three 
acies. There are five structures—the brass 
department, iron department, brass foundry, 
power building and _ oftice building, all of 
pressed brick and steel construction. The 


main one is occupied by the brass department, 
of gallery construction and three 
arranged that three more stories 
added without interfering with the 
business The heating system is interesting, 
the hot air traveling through fourteen large, 
hollow columns which support the floors. The 
windows have a blind arrangement that is of 
advantage during summer weather. The foun 
dry is equipped with modern appliances, such 
as the overhead track carrying 
material, 


style has 
stories so 


can be 


system for 


smelting furnaces burning crude oil, 


AMERICAN MACHINIST 


and many pneumatic appliances. The source 
of power is a 300 horse-power compound en 
gine which drives a 240-kilowatt, three-phase, 
220-volt, alternating current dynamo. The 
power from the motors to the shafts is trans- 
mitted by the Renold silent chain gear. The 
illumination is furnished by lamps of the 
Nernst Lamp Company, Pittsburgh. The 
light is claimed to more closely resemble sun 
light than does gas, incandescent or are light, 
and articles exhibited under it have their 
true value. The distribution of the 
light is even and without shadows. The lamps 
arranged that sufficient illumination 
is secured without providing each operator 
with an individual light. The company has 
placed many orders for additional tools and 
machinery, which are being installed in its 
new quarters. 


color 


are so 








Miscellaneous Wants. 


idvertisements will be 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing weck’s issue. 


inserted under this 


inswers addressed to our care will be for- 
warded. 
Grant. Gears. See upper corner, page 54. 


Wal.M.Wks.,Waltham, Mass. 
Caliper cat. free. E. G. Smith, Columbia, Pa. 
Order your new or special machines from 

the Industrial Mach. Co., Newark, N. J. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Wanted—Improvements in grinding machin- 
ery. Address Box 1435, Providence, R. 

Light and fine mach’y to order; models I 
elec. work specialty. bk. O. Chase, New ark, N. 

First-class designing, drafting and estes 
done to order. Address “Experienced Design- 
er,’ care AMERICAN MACHINIST. 

The Wellman Sole Cutting Machine Co., of 
Medford, Mass., designs and builds light ma- 
chinery. Correspondence solicited. 

An experienced engineer will perfect, sim- 
plify or improve upon articles of manufacture. 
Address Box 236, AMERICAN MACHINIST. 

Wanted—-Machinists and draftsmen to send 


Punches & dies. 


postal for free set tables of lathe gearing and 
valuable formulas. Box 239, AMER. Macn. 
Wanted—An interest in a hardware, mill 


supply, machinery or belting business in New 
York city. Address “Cash,” care AM. MAcu. 
Oil Engines.—-Book by Goldingham; valu 
able for designers, builders, users of oil or gas 
engines; postpaid for . Spon & Chamber- 
lain, 123 Liberty, New York. 
We manufacture on contract patented hard 
ware specialties, tools, dies, metal stampings, 





special machinery, etc. Edmonds-Metzel Mfg. 

Co., 778 to 784 W. Lake st., Chicago, III. 
Grinding beats filing; try us, on either 

hardened or soft work; capacity 7 in. diam- 


eter, 48 in. long and under. The Garvin Ma- 
chine Co., Spring and Varick sts., New York. 
Designs of gas engines for natural, pro- 
ducer and blast furnace gas, of gas power 
plants and for converting steam engines into 
gas engines, made to order. Box 237, Am. 


Wanted—Light machine work and special 
machinery to build to order, special tools, 
die and punches; a_ well-equipped water 


power plant and first-class workmen. ‘The 
Bantam Mfg. Co., Bantam, Conn. 


For Sale—-Right of U.S. patent No. 610,745: 


up-to-date spring power hammer; not for 
royalty ; —— file working drawings for 
several sizes, ready for put in work to-mor 


row. tox O35. AMERICAN MACHINIST. 
Wanted——Machinist, with from $1,000 to 
$2,000, to take an interest in and the super 
intendency of a concern manufacturing laun 
dry machinery in Chicago. Address CC. T 
Cummins, 210 Larrabee st., Chicago, III. 
For Sale—A well equipped foundry and ma 
chine works, located in a healthy town of 
about 15,000 population in Alabama: reason 
for selling, poor health of managing partner. 
If interested address ‘“‘Alabama,” care AM. M. 






Wanted—-A large contract to build medium 
or light automatic machinery: we have the 


plant, 
ting a 
able reamers. 
Baltimore, Md. 
Purchaser for small manufacturing plant in 
Madison, Wis.: lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, lowa. 


the experience, 
specialty: we 
Ott. 


the capital: 
make the 
Mergenthaler 


cam cut 
adjust 
Company, 


best 
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1902. 


A money-making metal working and stamp- 
ing plant for sale; orders easy to get and at 
good prices: good specialties and ready cus- 
tomers for them; capable of great expansion, 
and profits will pay at a rapid rate for all ad 
ditions and improvements; special reasons for 
selling ; price $25,000. Address Box 232, A. M. 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 


may specify names to whicn their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 
Mechanical draftsman wishes position. Ad 
dress Box 222, AMERICAN MACHINIST. 
Draftsman, mechanical, open for engage 
ment. 30x 229, AMERICAN MACHINIST. 
As foreman, by Al, progressive pattern 
maker. K. G., care AMERICAN MACHINIST. 
Iexperienced mechanical draftsman desires 
position. Box 192, AMERICAN MACHINIST. 
Toolmaker, young man, wishes steady posi- 
tion on light work. Box 226, AMER. MACH. 
Experienced mechanical draftsman wishes 
position near New York. Box 210, AM. MAcu. 
Foreman patternmaker wishes a change 
after January 1. Box 219, AMER. MACHINIST. 
Draftsman, with experience in steam engine 


practice, wishes position in similar work. Box 
227, AMERICAN MACHINIST. 
Mechanical engineer, general work, desires 


position as chief draftsman or superintendent. 
Box 231, AMERICAN MACHINIST. 

Draftsman, familiar with printing press de 
sign, gained in American shops, wants posi 
tion. Box 224, AMERICAN MACHINIST. 


Position of responsibility, by competent ma 
refer 


chine shop or toolroom foreman; A1 
ences. Box 205, AMERICAN MACHINIST. 
A toolmaker and modelmaker on fine work 


wants position ; “an take charge of manufac 
turing. Box 214, AMERICAN MACHINIST. 

Manufacturing engineer ; labor saving meth 
ods; special tools, jigs, ete.; correspondence 
solicited. Eugene Wilson, care AM. MACH. 

Young Swedish draftsman, 6 years’ experi 
ence in shop and drawing room, desires em 
ployment. Box 235, AMERICAN MACHINIST. 

Mechanical draftsman, technical graduate, 
wants position; 5 years’ experience on general 
machinery. Box 234, AMERICAN MACHINIST. 

Young man (22), good education, would 
like situation in machine shop: electrical pre 
ferred; best reference. Box 230, AM. MACH. 

First-class draftsman, graduate, desires 
position; designing of hoisting machinery, 
dredges and steam shovels a specialty. Box 
221, AMERICAN MACHINIST. 
foreman, responsible, age 34, ex 
perienced in high-class automatic machinery, 
wishes to make change about December 1. Box 
238, AMERICAN MACHINIST. 

Mechanical engineer is open for engagement > 
technical education ; large experience as fore 
manufacturing small 
medium interchangeable machinery. Box 
AMERICAN MACHINIST. 

Position wanted as general 
man 31 years old; have had 9 years’ experi 
ence as foreman of machine shop, bicycle and 
automobile work; can furnish good references 
Box 223, AMERICAN MACHINIST. 

Expert on automatic machinery, 
heavy; first-class designer; inventive ability ; 
10 years’ best experience; graduate ; fitted for 
head draftsman, superintendent or to develop 
inventions ; terms moderate. Box 187, A. M. 

A up-to-date machine shop foreman wishes 
to make a change; 10 years foreman with 


General 


man and superintendent, 
and 


foreman, by 


light and 


present employer; first class at designing jigs 
and fixtures; heavy machine tool work pre 
ferred ; first-class references sox 220, A. M 


Mechanical engineer, 29, technical graduate, 
6 years’ experience, desires change position ; 
prefers to locate in the commercial end of 
some business where his technical training and 
experience would be of value. Address Box 
228, AMERICAN MACHINIST. 
wanted as general 
now employed, 
up-to-date ideas 


foreman or 
but desiring 
and a 


Position 
superintendent : 
change ; modern, 


cost 
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cutter and organizer; medium or heavy ma 
chinery or machine tools; Middle States pre- 
ferred. Address Box 195, AMER. MACHINIST. 


Help Wanted. 

Machinists—Your working drawings made 
by G. M. Mayer, M. E., Monadnock, Chicago. 

Machinists, to introduce my double jaw 
caliper system. E. G. Smith, Columbia, Pa. 

Shop agents wanted to handle my test indi 
cator. See my illustrated ad., page 66. Hl. A. 
Lowe, Waltham, Mass. 

Wanted—Two good wood patternmakers, ex 
perienced on pumps and hydraulic work. The 
Goulds Mfg. Co., Seneca Falls, N. Y. 

Wanted—Assistant inspector in large manu 
facturing establishment, doing high-grade me 


chanical work. Address Box 217, Am. M. 
Wanted—First-class machinists, in city 
near Vhiladelphia: steady work and good 


pay. The Reeves Engine Co., Trenton, N. J. 

Wanted—First-class, non-union, all-round 
machinist ; good shop and tools; work every 
day in the year. Box 190, Amer. MACHINIST. 

Machinists, send 5 cents for blueprint table 
of U. 8. standard steam, gas and water pipe, 
giving tapping sizes. Address EK. E. Meyer, 
Allegheny, Pa. 

Wanted—At once, first-class machinists on 
jig and fixture work: none others need apply. 
Cail on or address The Taft-Peirce Mfg. Co., 
Woonsocket, R. I 


Wanted—Positions for experienced men, 
and men for such positions. Address James 
Brady (late Brady Mfg. Co.), Room J, 20th 


Floor, 220 Broadway, New York. 
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ability wanted in large manufacturing com 
pany ; state age, education, experience and sal 
ary expected. Address Box 206, AM. Macu 

Wanted—A young man to take care of or 
der book in a jobbing foundry; must be famil 
iar with patterns and core boxes: steady work 
at good wages. Box 191, AMER. MACHINIS1 

Wanted—First-class iron-working 
ery salesman; but little traveling required ; 
all correspondence treated contidentially. Ad 
dress, with references, Nortnern Machinery 
Co., Minneapolis, Minn. 

Wanted—Man experienced in the operation 
of universal grinding machines, and with good 
general mechanical ideas ; experimental work : 
state age, experience, references and salary 
expected. Box 212, AMERICAN MACHINIST. 

We are constantly 
our work, and invite 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies 
Address The Westinghouse Machine Company. 
East Pittsburg, Pa. 

Toolmaker, to teach an evening 
toolmaking, three nights per week, from 7.30 
to 9.30, in New York city; only those having 
wide experience and first-class references need 
apply. Address, giving full particulars, ‘Tool 
maker,’ care AMERICAN MACHINIST. 

Wanted—-Assistant purchasing agent, by 
large manufacturing concern in Ohio; one 
familiar with all kinds of raw material; good 
salary, with prospects of advancement, to the 
right man; no application will be considered 
unless previous experience and references are 
given. Address H. F. D., care Amer. MAcu. 


machin 


increasing the scope of 
applications for posi 


class in 
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enced in economic machine shop management, 
preferably electrical, and familiar with ac 
counts and estimates; state compensation re 
quired and give references; all communica 
tions strictly confidential. Address Box 218, 
AMERICAN MACHINIST 

Wanted 
hands on 
ery, one 
class planer 
employment ; 


first-class floor 
heavy machin 


or three 

fitting and erecting 
turret lathe operator and one first 
hand good wages and steady 
none but first-class workmen 


Two 


need apply Address Farrel Foundry & Ma 
chine Co., Ansonia, Conn., giving age, experi 


ence and wages required 

Wanted—Machinist, or other good party, in 
every shop, to take orders for “Loetzer's Hland 
Book of Practical Rules and Tables for Ma 
chinists and Engineers,” also for “Loetzer's 
Treatise on the Slide-Valve and Locomotive 
Valve-Setting’ : 65 cents and §S1 per copy 
these books sell themselves: thousands sold 
annually; liberal discounts to agents Send 
for printed matter and terms. ©. bk. Loetzer, 
10 Cherry st., Towanda, Pa 

Wanted—A young man to act as correspon 
dence clerk in a manufacturing establishment 
one who skillful in the of the type 
writer, whose tastes are mechanical and along 


is use 


literary lines, with ability to do cataloging, 
edit advertisements, circulars and other 
printed matter that may be necessary in con 
nection with a line of special machinery ; give 


expected, references, 
AMER. MACHINIST 


salary 
204, 


experience, 
Address Box 


age, 
ete. 

Wanted Machinists, toolmakers, drafts 
men, do you want to increase your salary” 
They all say that Saunders’ enlarged edition 














Wanted—Lathe and planer hands for night | ~,4,,™@2ufacturing company 50 miles from! “Hand Book Practical Mechanics” exactly fills 
wot on heave achine tool werk: aoeé | Chicago wants three good machinists for) the bill for valuable shop kinks, rules, et« 
a : eavy machine tool work, g00d | steady, light work at construction and repairs! figured out by simple arithmetic and draw 
wages to good men. Apply to The Pond Ma- | o wrangine acinar - aes of > te ngur : I i , " 
chine Tool Company, Plainfield, N. J. Oe Ng te dod Address atat| 12g8: also most complete reference tables in 

inane ns |} good and accuracy is required. Address, stat-| existence, many taken from note books of 
Wanted—An energetic, practical man as | ing full particulars of experience, etc., West-| pest mechanics in the country. Pocket size 
general foreman in _large textile machine | ern Cane Seating Company, Michigan City,| Price, post paid, only $1, cioth; $1.25 leather 
shop : state age, experience, qualifications and | Ind. Agents wanted. Book sells itself. Big money 
salary. P. O. Box 2814, Boston, Mass. Manager wanted for an electrical manufac Cc. H. Saunders, 216 Purchase st., Boston, 
Good mechanical draftsman with designing | turing business; must be thoroughly experi Mass. 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
Carborundum Co., Niagara Falls, 


| a 4 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Arbor Presses 

tarnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, KE. E., Boston, Mass. 


Ball Bearings 
See Roller Bearings. 


Balls, Steel 


Federal Mfg. Co., Cleveland, O. 

Band Saws 

Amerigan Machinery Co., Grand 
Rapids, Mich. 

Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, 

Bars, Boring 

Cleveland Twist Drill Co., Cleve- 
land, 

Underwood & Co., H. B., Phila- 


delphia, Pa. 
Bearing Metal 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Beit Dressing 

Dixon Crucible Co., Jos., Jersey 
cr. w.. 2. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 


Belt Lacing Machines 
Diamond Drill & Mach. Co., Birds- 
boro, Pa. 


Beit Piller 


Schieren & Co., Chas. A., New 
York. 

Belting, Leather 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 


Bending Machines, Power 


Bethlehem Foundry & Mach .Co., 
So. Bethlehem, Pa. 

National Mchry. Co., Tiffin, O 

Reade Mchry. Co., Cleveland, O. 


Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Blocks and Tackles 

See Hoists, Hand. 

Blowers 


Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, Me Be 
Champion Blower & Forge Co., 


Lancaster, Pa. 
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Boilers Bulidezers 
Struthers, Wells & Co., Warren, National Mchry. Co., Tiffin, O. 
Pa. 


Carborundum 
See Grinding Wheels. 
Car Link Machines 
National Machy. Co., Tiffin, O. 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

National Mchry. Co., Tiffin, O 


Pratt & Whitney Co., Hartford, Castings, Brass and Bronze 
Conn. Christensen Engineering Co., Mil- 
Ray unpenatte Mach. Co., Cleve- waukee, Wis.” . 
land, Nolte Brass Co., Springfield, O 
Reliance Mach. & Tool Co., Cleve- Phosphor Bronze Smelting Co., 
land, O. ” a ee Philadelphia, Pa. 
Webster & Ferks Tool Co., Spring- 
field, O. ; Castings, Die Molded 
Wells Bros. Co., Greenfield, Mass. Franklin Mfg. Co., Syracuse, N. Y. 
— ye - York Castings, Motor 
Audel «& a. 1e0., New ork, ‘eo vag » Po % . aul 
Baird & Co., Henry Carey, Vhila- ees paeees & Baty. Co... Be. Baws, 
delphia, Pa. ‘ , 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. | ©@stings, Steel 
Van Nostrand Co., D.. New York. ne gg Bs Ingineering Co., Mil- 
Wiley & Sons, John, New York. waukee, Ss. 
. Uniform Steel Co., Newark, N. J. 


Boring and Drilling Machines, Hori- 
zontal 


Barnes Co., 


Centers, Planer 


Fay & Scott, Dexter, Me. 


B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock- New Haven Mfg. Co., New Haven, 
ford, Ill. Conn. 

Beaman & Smith Co., Provi., R.I., Pratt & Whitney Co., Hartford, 

Bement. Miles & Co., N. Y. City. Conn. 


Betts Mach. Co., Reed Co., F. b., Worcester, Mass. 
Binsse Mach. Co., Newark, N. J. 
Dallett & Co., ‘aos. H., Phila., Pa 


Detrick & Harvey Mach. Co., Bal- 


Wilmington, Del. 
Centering Machines 


Bement, Miles & Co., New York. 


timore, Md. Kempsmith Mfg. Co., Milwaukee, 
ee, ee. Tool Co., Cincin- Wis. 
nati, Niles Tool Works Co.. New York. 


Frankiia. “Mach. Wks., Phila., Pa. 
McCabe, J. J., New York 


Co., Hartford, Ct 


Phoenix Mfg. 4 
Tool Co., New York. 


Pond Mach. 


Newton Mach. Tool Wks., Phila-'| Whiton Machine Co., D. E., New 
delphia, Pa. London, Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. Chains, Driving 
— Whitney Co., Hartford, | Roston Gear Works, Boston, Mass. 
a . i Federal Mfg. Co., Cleveland, O. 
— Tool & Supply Co., New Bridgeport Chain Co., Bridgeport, 
Warner & Swasey Co., Cleveland, Sale tile Co., The, Columbus 
Ohio. oc. sas 4 , 
Link Belt Engr. Co., Phila., Pa. 
Boring and Turning Mills Morse Chain Co., Trumansburg, 
American Tool Wks. Co., Cin., O. SS 4 
——— Mach. Too! Co., Springfield,| Whitney Mfg. Co., Hartford, Ct. 
Mass. 
Bement, Miles & Co., New York. Chucking Machines 


Betts Mach. Co 
Bullard Mach. 
port, Conn. 
Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 
Niles Tool Works Co., New York. 


, Wilmington, Del. 


> - 
Tool Co., Bridge- Provi 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland ‘oe Mach. Co., 
Cleveland, 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 


Pond Mach. Tool Co., New York. " N 
res Tool & Supply Co., New a Es om oF. 
ork. > 7 ‘ 
Warner & Swasey Co., Cleveland, | = Wattney Co, Barttend, 
Ohio. | Reed Co., F. E., Worcester, Mass. 


Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Bucket Elevator 


Clark Co., W. J., Salem, O. 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y. 
Brown & Co., R. H., New Haven, 


Conn. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt Co., Greenfield, 
Mass. 
The E. Horton & Sons Co., Wind- 


sor Locks, Conn. 
Morse Twist Drill & 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., E., New 
London, Conn. 


Chucks, Lathe 
Cushman Chuck Co., 


Mch. Co., 


Hartford, Ct. 


Hoggson & Vettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 

Skinner Chuck Co., 
Conn. 

Westcott Chuck Co., 


New Britain, 


Oneida, N. Y. 


Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, Ill. 

Clutches, Frictien 

Caldwell, Son & Co., H. W., Chi- 


cago, , 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

~ Haven Mfg. Co., New Haven, 

nn. 


me Mach. Co., Cincin., O. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, i 


Christensen Engineering Co., Mil- 
waukee, Wis. 


Clayton Air Compressor Works, 
New York. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Gray-Blaisdell Co., Bradford, Pa. 


Ingersoll-Sergeant Drill Co., New 
fork. 

Jacobson Mach. Mfg. Co., War- 
> 


ren, Pa. 
Rand Drill Co., New York. 
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Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 

Cincinnati Punch & Shear 
Cincinnati, O. 

Long & Allistatter Co., Hamilton, 
Ohio. 

Correspondence Schools 

See Schools, Correspondence. 


Countershafts 
Builders’ Iron Fdry., 
Oesterlein Mach. Co., 
Pratt & Whitney Co., 
Conn. 
Reeves Pulley Co., 
Wilmarth & Morman Co., 
Rapids, Mich. 
Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y 
Coupler, Hose 
Clark Co., W. J., 
Couplings, Shaft 


Co., 


Provi., R. I. 
Cincin., O. 
Hartford, 


Columbus, Ind. 
Grand 


Salem, O. 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J.. New Hamburg. N. Y. 


Vandegrift Coupling Co., Evans 
vile, Ind. 

Cranes 

Brown Hoisting mMach. Co., N. Y. 
City. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

es | Crane & Car Co., Cleve- 
land, 

Curtis & "co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 


Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crucibles 
Dixon Crucible Co., Jos., Jersey 
City, N. J 


Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry "Equip. Co., ‘Har- 
vey, Ill 


Cutters, Milling 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., 
land, O. 

Gay & Ward, Athoi, 
Ingersoll Milling Mach. 
ford, i 
Morse Twist Drill & Mach. Co., 

New Bedford, Mass. 
Rogers, John M., Boat, Gage & 
s Works, Gloucester City, 


Cleve- 


Mass. 
Co., Rock- 


N. 
Standard Tool Co., Cleveland, O. 


Cutting-eff Machines 

Bement, Miles & Co., New York. 

Brown & 7 eg Mfg. Co., Provi- 
dence, R. 

Davenport- Mec ullough Mfg. Co., 
Blissfield, Mich. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Cutting off Tools 


Phila- 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Dickinson, Thos. L., New York. 

Dies, Threading, Opening 

Errington, F. A., New York. 


Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., 

Pratt & Whitney Co., 


Erie, Pa 
Hartford, 


Conn. 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Delivouk & George, Chicago, III. 

Perkins Mach. Co., So. Boston, 
Mass. 

Dowel Pins 

Winkley Co., Hartford, Conn. 

Drawing Instruments 


Alteneder & Son, Theo., Philadel 
phia, Pa. 
Keuffel & Esser Co... New York. 


Rich, J. & G., 
Drilling Machines, Bench 


Philadelphia, Pa. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Drilling Machines, Boiler 

Aurora Tool Works, Aurora, Ind 


Baush Mch. Tool Co., Springtield, 


Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bement, Miles & Co., New York. 


Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple Spindle 


Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Baush Mch. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 
Dallett & Co., Thos. H., Phila., Pa. 
Garvin Mach. Co., New York. 
Harrington, son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles Tool Works Co., New York. 
Prentice Bros. Co., Worcester, 

Mass. 
Prentiss Tool & Supply Co., 
York. 


New 


Drilling Machines, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia. Pa. 
& C Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 


Drilling Machines, Radiai 

American Tool Wks. Co., Cin., O 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., ¢ 

Fosdick Mach. Tool Co., Cincin., ¢ 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

—— Bros. Co., Worcester, 
Ma 

Prentiss Tool & Supply Co., 
Yor 

mi... Mchry Co 


Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Wks., Hartford. 
Conn. 


Drilling Machines, Upright 
American Tool Wks. Co., 
Aurora Tool Works, Aurora, 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bement. Miles & Co., New York. 


Co., 


New 


.. Cleveland, O. 


Cin., O. 
Ind. 


Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
oe, ZR. 2. 





Drilling Machines, Upright— Cont'd 

Dwight ‘Slate Mach. Co., Hart- 
ford, Conn. 

Fosdick Mach. Tool Co., Cincin- 


nati, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Niles Tool Works Co., New York. 


New Haven Mfg. Co., New Haven, 


Con 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


Conn. 


aS 8 & Co., J. T., Providence, 
» = 


Drills, Rail 


Bement, Miles & Co., 
Niles Tool Works Co., 


Drills, Ratchet 

Parker Co., Chas. 

Pratt & Whitney Co., 
Conn. 


New York. 
New York. 


Meriden, Ct. 
Hartford, 


Dynamos 


Akron Elec. Mfg. 
Cc & C Electric Co., 


Co., Akron, O. 
New York. 


Crocker-Wheeler Electric Co., Am 
pere, N. 

Eck Dynamo & Motor Co., Belle 
ville, N. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanica! Appliance Co., Mil 
waukee, Wis. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, Ili. 

Sprague Elec. Co., New York. 


Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, II! 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 

Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill 


Westinghouse Hlec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Morse, Williams & Co., 
Emery Wheels 
See Grinding Wheels. 


Phila., Pa 


Enclosures, Tool-room 


Merritt & Co., Philadelphia, Pa. 
Engines, Gas and Gasoline 
Motor Co., Newark, 


tackus Water 
N. J. 


Columbus Mach. Co., Columbus, O 

Cooper Mach. Co., Saltsburg, Pa. 

Elyria Engine Co., Elyria, O. 

Foos Gas Eng. Co., Springfield, O 

Mietz, August, New York. 

National Engine Co., Rockford, 
Ill. 

New England Co., 
Boston, Mass. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., 
water, Mich. 

Springfield Gas Eng. Co., Spring 
field, O. 

Ones Engine 
I 


Gas Engine 


Cold 


Works, 
Wells & Co., 


Freeport, 
Struthers, Warren, 
Pa. 


Eagines, Steam 

Buffalo Forge Co., 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York 

Struthers, Wells & Co., Warren, 
Pa. 


Buffalo, N. Y. 





Exhaust Fans 
Buffalo Forge Co., 


Exhaust Heads 
Burt Mfg. Co., 


Buffalo, N. Y. 


Akron, O. 

Pans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, III. 


Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 
Files and Rasps 
Barnett Co., G. & H., Phila., Pa 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co., 
New York 
Nicholson File Co., Provi., R. I. 
Troy File Works, Troy, N . a 
Filing Machines 
Mach. Co., Roches 


Cochrane-Bly 
ter, N. Y. 
Fillers, Oil Can 
The Winkley Co., 

Filters, Oil 

Burt Mfg. Co., 

Pittings, Steam 

Crane Co., Chicago, IIL. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O 


Hartford, Conn 


Akron, O 


Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Forges 

Buffalo Forge Co., Buffalo, N. Y¥ 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn, 

Wyman & Gordon, Worcester. 
Mass. 


Forgings, Hydraulic 
Wyman & Gordon, 


Worcester, 
Mass. 


Fergings, Steel 


wemareone Steel Co., Pitts 
burgh, Pa 

Wyman & Gordon, Worcester, 
Mass. 


Foundry Furnishings 
Obermayer Co., 38., Cincinnati, 


Whiting Foundry Equip. Co., Har 
vey, Ill. 

Parnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi 
eago, Ill. 

Jacobson Mach. Mfg. Co., War 


ren, Pa. 


Furniture, Machine’Shop 
New Britain Mach. Co., 
ain, Conn. 


New Brit 


Gages, Recording 


Bristol Co., Waterbury, Conn. 
Gages, Standard 
Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 

Rogers, John M., 
Drill Works, 
N. J 


Boat, G 
Gloucester 


age & 
City, 
Sawyer Too! Mfg. 
Mass. ° 
Slocomb & Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass 


Co., Fitchburg 


Gages, Steam 
Crosby Steam Gage 
Boston, Mass. 


& Valve Co 


Gas Producers 


Am. Gas Furnace Co., N. Y. City 

Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Fellows Gear Shaper Co., Spring 


field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Newton Mch. Tool Wks., Phil., Pa. 
Niies Tool Works Co., New York. 
Whiton Machine Co., D. E., New 
London, Conn. 
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Gears, Cut | Grinding Machines Hammers, Steam Lathes— Continued 
Bilgram, Hugo, Philadelphia, Pa. | Besly & Co., Chas. H., Chicago, Ill. | Bement. Miles & Co.. New York. Davis Mach. Co., W. P., Roches- 
Boston Gear Wks., Boston, Mass. | Brown & Sharpe Mfg. Co., Provi- | Bethlehem Fdry. & Mach. Co., So. ter, N. Y. 
Brown & Sharpe Mfg. Co., Provi- dence, R. I. Bethlehem, Pa. Diamond Machine Co., Provi., R. I. 

dence, R. Builders’ Iron Foundry, Provi- | Chambersburg Engr. Co., Cham-| Fay & Scott, Dexter, Me. 
Cleveland Gear Wks., Cleveland, O. dence, R. I. bersburg, Pa. Flather & Co., Nashua, N. H. 
Fawcus Mach. Co., Pittsburgh, Pa. | Diamond Mach. Co., Prov., R. I. Cleveland Punch & Shear Wks. Frasse Co., New York. 
Fellows Gear Shaper Co., Spring- | Falkenau-Sinclair Co., Phila., Pa. Co.. Cleveland, O. Garvin Mach. Co., New York. 

field, Vt. | Frasse Co., New York. Pittsburg Shear Knife & Mach. Greaves, Klusman & Co., Cincin 
Ganschow, Wm., Chicago, III. | Goodell-Pratt Co., Greenfield, Co., Pittsburg, Pa. nati, O. 
Gleason Tool Co., Rochester, N. Y. | Mass. Harrington, Son & Co., Edwin, 
Gould & Eberhardt, P ttn J. | — Mach. Co., Geo., Racine, | Heating Machines, Automatic - rhe aa agg i" -_ ‘ 
Grant Gear Works, Boston, Mass. | ¥ 7 ‘ , endey Mach. Co., Torrington, Ct. 
Harrington. Son, & Co. Edwin, | Greenfield Sock. Cn, Coen, | SAO Peer Ce. See Some. Hill, Clarke & Co.. Boston, Mass. 

Philadelphia, Pa. ; e ond Mach. Tool Co., R. K., 
Horsburgh & Scott, Cleveland, 0. | Hill, Clarke & Co., Boston, Mass. aw = oo. ae Cincinnati, O. . 
New Process Raw Hide Co., Syra- | Iroquois Mach. Co. Prov., R. Ly uffalo Forge Co., Buffalo, N. Y. Lodge * Shipley Mch. Tool Co., 

cuse, N. Y. Landis Tool Co. a nesboro, a. ‘incinnati, O. 
N. Y. Gear Works, New York. cael & mata Mchry. Co., | Moisting and Conveying Machdnery MeCabe, J. J., Nw York. 
Nuttall Co., R. D., Pittsburgh, Pa. Chicago, Il. Brown Hoisting Mchry. Co., New Marshall & Huschart Mchry. Co., 
Philadelphia Gear Works, Phila- | Northampton Emery Wheel Co., York. Chicago, III. 

delphia, Pa. Leeds, Mass. Caldwell & Son Co., H. W., Chi- | New Haven Mfg. Co., New Haven, 
Simonds Mfg. Co., Pittsburgh, Pa. | Northern Elec. Mfg. Co., Madi- cago, Ill. Conn. 

son, Wis. Hunt Co., C. W., West New Brigh- | Niles Tool Works Co., New York. 

Gears, Molded Norton Emery Wheel Co., Worces- ton, N. Y. Pond Mach. Tool Co., New York. 
Caldwell & Son Co., H. W., Chi- ter, Mass. Link Belt Engineering Co., Phila- Pratt & Whitney Co., Hartford, 


cago, Ill. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. & E., Cincin., O. 
Poole & Son Co., Robt., Baltimore, 

Md. 


Gears, Rawhide 
cee Raw Hide Co., 


winnie Mch. Co., Pittsburgh, Pa. 

New Process kaw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., 


Gears, Worm 

Albro-Clem Elevator Co., 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Va 

Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crucible 
City . 

Lubriphite Co., 

Obermayer Co., 


Chicago, 


Pittsburgh, Pa. 


Philadel- 


Co., Jos., Jersey 


Jersey City, N. J. 
S., Cincinnati, O. 


Grinders, Center 


Heald & Son, L. S., Barre, Mass. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., 
Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

— & Whitney Co., Hartford, 


onn. 
Rivett-Dock Co., 


Provl- 


Boston, Mass. 


Grinders, Disc 
~— a & Tool Co., 
Cc 


Besly" & gh Chas. H., Chicago, 
o—_ Mach. Co., 


. Provi., B.. I. 
Wis. 


Jersey 


Geo., Racine, 
Iroquois Mach. Co 
Ransom Mfg. Co., ‘Oshkosh, 


Grinders, Drill 
ogee Mach. Co., 
yi 


Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Geo., Racine, 


Grinders, Tool 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., rete... B i 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co.. Erie, Pa. 

Northampton Emery Wheel 
Leeds, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 


Hartford, Ct. 


Co., 


field, O. 
Whitney Mfg. Co., 


Greenfield, . 





Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Vitrified Wheel Co., Westfield, 


Mass. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

GrindingjWheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 


dence, R. I. 
Carborundum Co., Niagara Falls, 
N.. ¥. 


Diamond Mach. Co., Provi., R. I. 

Iiampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 


Tanite Co.. Stroudsburg, Pa. 


Vitrified Wheel Co., Westfield, 
Mass. 

Grindstones 

Lombard & Co., Boston, Mass. 


Gun Barre! Machinery 


Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 


Pond Mach. Tool Co., New York. 

Reed Co., F. E., Worcester, Mass. 

Hack Saw Biades and Frames 

Goodell-Pratt Ca, Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Frasse Co., New York. 

Hoefer Mfg. Co., Freeport, III. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 

Conn. 
Bliss Co., BE. W., Brooklyn, N. Y. 
- « & Machine Co. .. Providence, 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., Boston, Mass. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, ; 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 


Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co.. Chicago, Ill. 

Standard Ry. Equip. Co. St. 
Louis, Mo. 


Hammers, Power 


Scranton & Co. The, New Haven, 


Conn. 





delphia, Pa. 
Niles- Bement- Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co. C. W., West New Brigh- 
ton, N. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 
Harrington, Son & Co., 
Philadelphia, Pa. 


Edwin, 


Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, ' 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., u. 8S., Athol, Mass. 


Indicators, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Indicators, Test 
Lowe, Hl. A., Waltham, Mass. 


Injecters 
Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 


Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 

Bethlehem Fdry & Mch. Co., So. 
Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Key Seaters 
Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 
Chattanooga Mchry. Co., Chatta- 
nooga, Tenn 
— Mach. Co., W. P., 


eA 
Mitts & Merrill, 


Keys, Machine 

ote Pe Gauge Steel Co., Beaver 
alls 

Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

General Electric Co., N. Y. City 

Western Electric Co., Chicago, Tit. 

Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 


Lathes 

American Tool wks. Co., Cin., O. 

Auto. Mach. Co., Bridgeport, Ct. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Co., Wm., 

Barnes Co., B. F., 

Barnes Co., W. F. 
ford, Ill. 

Bement, Miles & Co., 

Blaisdell & Co., P., 
Mass. 

Bradford Mach. Tool Co 

Bullard Mach. Twvol Co., 
port, Conn. 


Roches- 


Saginaw, Mich. 


Cincinnati, O 
Rockford, [Il. 
& John, Rock- 


New York. 
Worcester, 


~ Ce, & 
Bridge- 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co.. 

Schumacher & Boye, 
Obio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., 


F. E., Worcester, Mass. 
Cincinnati, 


Cincinnati, O. 


Tanite Co., Stroudsburg. Va. 

Washburn Shops, Worcester, 
Mass. 

Lathe Attachments 

Bayldon M: ich. & Tool Co., Jersey 
City, J 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cago, 

Chas. H., Chicago, 


Besly & Co., 
Ill. 


Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 


Hardinge Bros., Chicago, III. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Wood 


American Machinery Co., Grand 
Rapids, Mich. 

Letters, Pattern 

Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 


Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provl- 
dence, R 


Lecomotives, Shop 


Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., Chicago, III. 

Dixon Crucible Co. Jos., Jersey 
City. N. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 


Besly & Co., Chas. H., Chicago, Ill. 

Bowen Mfg. Co., Auburn, is Ee 

Crane Co., Chicago, Ill. 

Lubriphite Co., Jersey City, N. J 

Lunkenheimer Co., Cincinnati, O 

Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. 
Hanover, Pa. 

Atlas Foundry & Mach. Co., Belle- 
ville, N. J. 

Blanchard Mach. Co., The, Bos- 

Pa. 


ton, Mass. 
Hartford, 


Co., 


Fawcus Mch. Co., Pittsburgh, 
Pratt & Whitney Co., 


Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
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Machinists’ Small Tools 

Besly & Co., Chas. II., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Twist Drill Co., Cleve- 


land, 
Hammacher, 
New York. 
Mass. Too! Co., Greenfield, Mass. 
McCrosky & Huber, Cincinnati, O. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. 
Mass. 


Schlemmer & Co., 


Co., Fitchburg, 


Slocomb & Co., J. T., Provi., R. L. 

Starrett Co., L. S., Athoi, Mass. 

Mandreis, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Measuring Machines 


Rogers, John. M., Boat, Gage & 
os Works, Gloucester City, 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
ae Tool ‘Mfg. Co., Fitchburg, 


Ma 
Slocomb S te & Be 


Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

The Adams Co., Dubuque, 

Brown & = as Mfg. Co., 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 


cinnati, O. 
Kempsmith Mfg. Co., 

vis. 
Oesterlein Mach. Co., Cincin., O. 
Milling Machines, Bench 
Faneuil Watch Tool Co., 


Mass. 
Hill, Clarke & Co., Boston, Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 


Providence, 


Iowa. 
Provi- 


Milwaukee, 


Boston, 


Bement, Miles & Co., New York. 

Franklin Mach. Wks., Phila., Pa. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ord, 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bement, Miles & Co., New York. 

Brown & ee Mfg. Co., Provi- 
dence, R. 

Cincinnati Miiling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshal! & Huschart Mchry Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Oesterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. t'ool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 
Pratt & Whitney Co., Hartford, 


Conn 





Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., 
ecinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

“re Mfg. Co., Milwaukee, 


8. 

Le Blond Mach. 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, lil. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

—_ Mach. Tool Co., Springfield, 
Ohio. 


Cin- 


fool Co., R. K., 


Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Tools, Adjustable 

agmeeete Drill co., New Laven, 
Con 


nee Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 
Molding Machines 


The Adams Co., Dubuque, Iowa. 


American Foundry & Mach. Co., 
Hanover, Pa. 
Tabor Mfg. Co., Philadelphia, Pa. 


Webster & Perks Tool Co., Spring- 
field, 


Metors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

« & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Crocker-Wheeler Co., Ampere, N. J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau- 
kee, Wis. 

Northern Elec. Mfg. Co 
Wis. 

Robbins & Myers Co., Springfield, 


Ohio. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Nail Machinery, Wire 

National Machy. Co., 

Name Plates 

Engraving Co., G. 
Mass. 

Franklin Mfg. Co.. Syracuse, N. Y. 

Murdock Parlor Grate Co., Bos 
ton, Mass. 

Nut Tappers 

See Bolt and Nut Machinery. 

Oils 

Besly & Co., Chas. H., Chicago, Ill. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

RBesly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, _ ae 

Crane Co., Chicago, III. 

Lunkenheimer Co., Cincinnatl!, O. 

The Winkley Co., Hartford, Conn. 

Packing, Steam Joint 

Jenkins Bros., New York. 

Pans, Lathe 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Frothingham, N. L., New York. 

Straley, Hasbrouck & Schloeder, 
New York. 

Pattern Shop Machinery 

American Machinery Co., 
Rapids, Mich. 

Baker Bros., Toledo, O 

Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., 

Prentiss Tool & Supply Co., 
York. 

Washburn 
Mass. 

Patterns, Wood 

Gobeille Pattern Co., 

Pencils 

Keuffel 


.. Madison, 


Tiffin, O. 


& P., Boston, 


Grand 
Cin., O 
New 


Shops, Worcester, 


Cleveland, O 


& Esser Co., New York. 


Provi- 





Phosphor Bronze 
Phosphor Bronze 
Philadelphia, Va. 
Pipe and Fittings 
Crane Co., Chicago, 


Smelting Co., 


Ill. 


Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. Co., Greenfield, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., 
land, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Tooi Co., Cleveland, O. 

Planer, Jack 


Bridgeport, 


Cleve- 


Armstrong Bros. Tool Co., Chi- 
cago, 

Planers 

American Tool Wks. Co., Cin., O 

elmer Mach. Tool Co., Cin., O 

Bement, Miles & Co., New York. 


Betts Mach. Co., 

Cincinnati Planer Co., 

Detrick & Harvey Mch. Co., 
more, Md. 

is Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 


Wilmington, Del. 
Cincin., O. 
Balti- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., wew York 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. 


Tool Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila., Pa. 


Whitcomb Mfg. 
ass. 


Co., Worcester, 


Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Bench 

Bartlett, E. E., Boston, Mass. 


Planers, Portable 

Morton Mfg. Co., 
Heights, Mich. 

Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 


Muskegon 


Franklin Mach. Wks., Phila., Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Da. 

Pond Mach. Tool Co., New York. 

Presses, Hand 

Elmes Eng. Co., Chas. F., Chi 
cago, Ill. 

Presses, Hydraulic 

Bement, Miles & Co.. New York 

Elmes Eng.  .o., Chas. F., Chi 


cago, Ill. 
Watson-Stillman Vo., New York. 
Presses, Power 
Automatic Mach. Co 
Conn. 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Delivouk & George, Chicago, III. 
Dill Mach. Co., 'T. C., Phila, Va. 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., Boston, Mass. 
Prentiss Tool & Supply Co., New 
York. 
Profilers 
Garvin Mach. Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Pulley Turning and Bering Machine: 
American Tool Wks. Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
New oo Mfg. Co., New Laven. 


Con 
Niles Tool Works Co., New York. 


Pulleys 


.. Bridgeport, 


American Pulley Co., Phila., Pa 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Poole & Son Co., Robt., Balti- 
more, Md. 

Reeves Pulley Co., Columbus, Ind. 

Pulleys, Friction Come 

Evans Friction Cone Co., Boston, 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co., 
Indianapolis, Ind. 
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Pumps, Hydraulic 
Elmes Eng. Wks., Chas. F., Chi- 
cago, Ill 
Watson-Stillman Co., New York. 
Punches, Hydraulic 
Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, la. 
Watson-Stillman Co., New York. 


Punches, Power 

Bliss Co., E. W., Brooklyn, 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 
Cincinnati Vunch & Shear Co., 
Cincinnati, O. 
Cleveland Punch 
Cleveland, WU. 
Hilles & Jones Co., 


m oe 


& Shear Wks., 


Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pittsburg Shear Knife & Mach 


Co., Pittsburg, Pa 
Reade Mchry Co., Cleveland, O. 
Rack Cutting Machines 
Fellows Gear Shaper Co., 
field, Vt 
Le Blond Mach. 
Cincinnati, O. 


Spring 


Tool Co., R. K., 


Reed Co., F. E., Worcester, Mass. 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
fleld, Vt. 

Nuttall Co., R. D., Pittsburgh, Da 

Simonds Mfg. Co., Vittsburgh, Da 


Standard Gauge Leaver 
Falls, Pa. 


Racks, Tool 


Steel Co., 


New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Chadwick & Co., G. B., Ports 


mouth, N. H 
Cleveland ‘Twist 
land, 0. 
Clough, R. M., Tolland, Conn 
McCrosky & Huber, Cincinnatl, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Rogers, 
Drill 
3 
Standard Tool Co., 
Wells Bros. Co., 


Reaming Stands 
Flather Planer Co., 
N. H. 


Drill Co., Cleve- 


Hartford, 


John M., 
Works, 


Boat, Gage & 
Gloucester City, 


Cleveland, ¢ 
Creenfield, Mass. 


Mark, Nashua, 


Riveters, Hydraulic 
Bement, Miles & Co., 
Watson-Stillman Co., 
Riveters, Pneumatic 
Bement, Miles & Co., 
Cleveland Pneumatic 
Cleveland, 0. 
Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 
Q & C Co., Chicago, III. 
Standard Ky. Equip. 
Louis, Mo. 
Riveting Machines 


Bement, Miles & Co., New York. 
Bethlehem loundry & Mach. Co., 


New York. 
New York. 


New York. 
Tool Co., 


Co., St. 


So. Bethlehem, Pa. 

Chambersburg Engr. Co., Cham 
bersburg, Pa. 

Loug & Alistatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Rods and Straps, Connecting 


Standard Connecting Rod 
Beaver Falls, Pa. 


Rolling Mill Machinery 


Co., 


Cincinnati Punch & Shear Co., 
Cincinnati, O 

Cleveland ae & Shear Wks. 
Co., Cleveland, 

Diamond Drill & Meh, Co., Birds- 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa. 

“a & Jones Co., Wilmington, 
del. 

Iroquois Mach. Co., Providence, 
m a 

Mossberg & Granville Mfg. Co., 
Providence, R. 

Pratt & Whitney “Co., Hartford, 
Conn. 


Rolls, Bending 
Hilles & 
Del. 
Perkins 

ass 


Jones Co., Wilmington, 


Mach. So Boston, 


i. 
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Roller and Ball Bearings 
American Roller Bearing Co., Bos- 


ton, Mass. 
Ball Bearing Co., Philadel., Pa. 
Iroquois Mach. Co., Providence, 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 


Rules, Steel 

Mass. Too! Co., Greenfield, Mass. 
Sawyer Toul Co., Fitchburg, Mass. 
Starrett Co., L. S., Athol, Mass. 


Safety Valves, Pop 
Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Soston, Mass. 
Lunkenheimer Co., Cincinnati, O. 

Sawing Machines, Metal 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Cochrane- Bly Mach. Works, Ro- 
‘Yool Works, Phila- 


chester, 
Newton Mac h. 
Hartford, 


delphia, Pa. 
Pratt & Whitney Co., 
Conn. 
Reade Mchry. Co., Cleveland, O. 
Sawing Machines, Wood 


American Machinery Co., 
Rapids, Mich. 


Grand 


Scheols, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 


dence, R. 
Cleveland Mach. 


Provl- 


Automatic Co., 
Cleveland, Ohio. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mchry. Co., 


Chicago, Ill. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 
Brown & Sharpe Mfg. 
dence, R. I. 
Cleveland Automatic 
Cleveland, O. 
Garvin Mach. Co., 


Co., Provi- 
Mach. Co., 
New York 


Jones & Lamson Meh. Ce., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, IIl. 

Potter Mach. Co., 


& Johnston 
Pawtucket, R. I 


Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., 

Morse Twist Drill & 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 
Affleck, Geo. E., New York. 
— Machy. Co., Pittsburgh, Pa. 


Cleveland, O. 
Mach. Co., 


Ps 
Senior & Co., Geo. H., 


Cleveland, 
Ohio. 
Carlin Mechry. & Supply Co., Al- 
legheny, Pa. 


Dawson, John H., Chicago, IIL 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mech. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mechry. Co., 
Chicago, Il. 
McCabe, J. J., 
Niles Tool Works Co., 


New York. 
New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Magnetic 

Sawyer, Ezra, Worcester, 

Separators, Oil 

Springfield Separator Co., 
chester ; 


Mass. 


Man- 
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Shafts, Crank 


Standard Connecting 
Beaver Falls, Pa. 


Rod Co., 


Shapers 

American Tool Wks. Co., Cin. O 
Barker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
—s Planer Co., Mark, Nashua, 
yarvin Mach. Co., New York. 
Hendey Mech. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia. Ohio. 
Marshall & Huschart Mehry. Co., 


Chicago, Ill. 

Morton Mfg. Ce, Muskegon 
Heights, Mich. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles Tool Works Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Smith & Mills, Cincinnati, O. 

Steptoe & Co., John, Cincinnati, O. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Tool Co., Kala- 


Bremer Mach. & 
Buffalo, N. Y. 


mazoo, Mich. 

Buffalo Forge Co., 

Cleveland ee ’& Shear Works, 
Cleveland, 


= & ‘Jones Co., Wilmington, 
kone & Allstatter Co., Hamilton, 
Ohio 


National Mehry. Co., Tiffin, O. 

Perkins Mach. Co.. Boston, "Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 


Reade Mchry Co., Cleveland, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. 
Mass. 

Shetving, Shop 


New Britain Mach. 
ain, Conn. 


Slide Rests 
Bartlett, E. 
Reed Co., F. 


Slotters 
faker Bros., Toledo, 
Bement, Miles & Co., 
Betts Mach. Wks., 
Del. 
Dill Mach. 
Franklin Mach. 
Garvin Mach. Co., 


Co., So. Boston, 


Co., New Brit- 


E., Boston, Mass. 
K., Worcester, Mass. 


Ohio. 

New York. 

Wilmington, 
Co., T. C., Phila., 
Wks., Phila., 
New York. 


Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York. 


Spike Machines 
National Machy. Uo., 
Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 
The Chandler 
Mass. 
Schwerdtle Stamp 
port, Conn. 
Steel, Machinery 
Boker & Co., Hermann, New York. 
Patriarche & Bell, New York. 
Ward & Son, Kdgar T., Boston, 
Mass. 


Tiffin, O 


Co., Springfield, 


Co., Bridge- 


Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts 


burg, Pa. 
Straightener, Hydraulic 
Bement, Miles & Co., New York. 


Watson-Stillman Co., New York. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 


Provi., R. I. 
Co., 


Iroquois Mach. Co., 
Mossberg & Granville Mfg. 


Providence, R. I 
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Switchbeards 
Cc & C Electric Co., New York. 
Electric Controller & Supply Co., 
Cleveland, vu. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Il. 
Tapping Machines and Attachments 
Baker Bros., Toledo, O. 
The Beaman & Smith Co., 


dence, R. I. 
Bickford Drill & Tool Co., Cin., O. 


Provi- 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 


Co., New York. 
New Haven, 


Garvin Mach. 
Geometric Drill Co., 


Conn. 
National Mchry. Co., Tiffin, O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Webster & Perks Tool Co., Spring- 
field, O. 
Taps, Collapsing 


Geometric Drill Co., 
Conn. 


New Haven, 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & ~— Co, J. E, 
Pawtucket, R. 

Cleveland Twist Drill Co., 
land, O. 

Crane Co., Chicago, III. 

Hammacher, Schlemmer & 
New York. 

Hardinge Bros., Chicago, III. 

Hart Mfg. Co., Cleveland, O. 

Morse, Twist Drill & Mach. 
New Bedford, Mass. 

Tiffin, O. 
Hartford, 


Cleve- 


Co., 


Co., 


National Mchry. Co., 

Pratt & Whitney Co., 
Conn. 

Standard Tool Co., Cleveland, O. 

bat ng & Perks Tool Co., Spring- 
eld, 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field. Mass. 


Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Auto. Telephone Switch 
Board Co., Providence, 


Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, III. 

Hart Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford. 
Conn. 

Rivett-Dock Co., 

Teol Holders 


Boston, Mass. 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Hill Tool Co., Anderson, Ind 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Huber, Cincinnati, O 
Tools 
See Machinists’ Small Tools. 
Transmission Machinery 
American Puiiey Co., Phila., 
Caldwell & Son Co., H. W., 


eago, Il. 
Cresson & Co., Geo. V., Phila., Pa. 
Link-Belt Engineering Co., Phila- 
delphia, Pa. 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 
Traps, Steam 
Houghton & Co., E. F., 
phia, Pa. 
Trimmers, Wood 


Pa. 
Chi- 


Iiunter, 


Philadel- 


Amer. Mchry. Co., Grand Rapids, 
Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 
Brown Hoisting Machy. Co., N. Y. 
City. 


Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hunt Co., C. W., West New Brigh- 
ton, N. Y. 
Link Belt Engineering Co., Phila- 
delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Yale & Towne Mfg. Co. New 
York. 
Tube Cutter, Glass 
Gifford & Morrow, Tyrone, la. 
Turrets, Carriage 
Tool Co., Jersey 


Bayldon Mach. & 
City, N. J. 
Fay & Scott, Dexter, Me. 
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Turret Machines 
Automatic Mach. 


Mass. 
Bradford Mach. Tool Co., 
* nati, O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bridge- 


Bullard Mach. 

port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke « vo., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. 
Cincinnati, O. 

Niles Tool Works Co., 

Pearson Mach. Co., Chicago, 

Potter & Johnston Mach. 
Pawtucket, R. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., 


Twist Drills 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer 
New York 
Morse Twist Drill & M. Co., New 
Bedford, Mass. 
Standard Too! Co., Cleveland, O. 


Co., Greenfield, 


Cincin- 


Tool Co., 


Tool Co., 


New York. 
Ill. 

Co., 
Cleveland, 


Windsor, Vt. 


& Co., 


Unions, Brass 


Nolte Brass Co., Springfield, O. 
Universal Joints 


Baush Machine Tool Co., Spring- 


field, Mass. 
Vanderbeek Works, Hart- 


ford, Conn. 
Valves 
See Steam Fittings. 
Vises, Drill 
Graham Mfg. 


Tool 


Co., Provi., R. I. 


Hollands Mfg. Co., Erie, Pa. 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 


New York. 


Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Parker Co., Chas., Meriden, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Yonkers, N. Y. 
Boston, Mass. 


Saunders’ Sons, D., 
Walworth Mfg. Co., 
Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, O. 

Welding Machines 

Long & Allistatter Co., Hamilton, 


Ohio. 


Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Ce.. 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 


Grand 


Hartford, 


Mach. Co., 
Hartford, 


Wrenches 
Coes Wrench Co., Worcester, Mass. 


Wrenches, Drop Forged 


Billings & Spencer Co., 
Conn. 


Martford, 
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A New Surface Grinder. 
familiar with the ad- 
vantages of the surface grinder in hand 


Our readers are 


ling many classes of work, and we believe 
they will be interested in a grinder, here- 
with illustrated, which has recently been 
put on the market by the Safety Emery 
Wheel Company, of Springfield, Ohio. 
The machine is open in front, and work 
of considerable size may be readily machined 
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which the head is mounted is square 


gibbed to the upright and may be clamped 
fast at 
nuts a, b, ¢, 


any desired point. By loosening 
the head, 
and overhanging arm, 
the 


angle that the 


Fig. 3, with its 
wheel spindle may 


be swiveled on plate and set at 


side of the 
side of 


such 
wheel w il] 


a jol 


an 


clear when facing down the ) 


The head is elevated by a screw operated 


through worm wheel and worm from a 

















FIG. I. NEW 


with it. The bed of the machine is a heavy 
casting provided with ways at the rear for 
upright—to which is 
fitted the head for the wheel spindle, and 
having bolted fast at the front a casting 
the 


a square column or 


provided with ways for 
work table. The 
bottom, near the center, to form a tank, 
the 


centrifugal 


carriage Oi 


bed is closed at the 


water for wheel is 


trom 


and soda use on 


the 
2, the table being so 


supplied here by 
pump shown in Fig 
constructed that all liquid is caught after 
using and returned to the tank. 

The table has a planed surface 50 inches 
long by 14 inches wide, and is provided 
with T-slots for 
inch bolts. It is triple geared, and driven 


either three or five 
from the pulleys shown at the side in 
Fig. 2. The stroke of the table is 
varied by shifting the dogs clamped in 
front. The table may be instantly stopped 
at any point in its travel by loosening the 
small hand wheel, shown in front in Fig 
clutch in 
The table is traversed by hand by 


1, thus releasing the friction 
side. 
means of the large hand wheel, which is 
mounted at the back of the small wheel 
Pockets formed at the ends of the table, 
and guards fitted as shown, prevent water 
or dust from striking the ways 

The upright carrying the head and 
wheel is moved on its ways, to give the 
feed to the wheel, by a which is 
operated automatically through a ratchet 
wheel and paw! at the front of the bed. 
Hand feed for the wheel is by means of 
the hand-wheel shown in front of the 
ratchet wheel. The automatic feed in 
either direction may be varied from 0 to % 
inch per stroke of table. 


screw 


The plate upon 


SURFACI 


GRINDER 


in pered bearings which are so con 
structed that all lost motion may be taken 
up These bearings are quite long, the 
ne in front being 17 inches and the on 
in the rear 9 inches in length. The bear 
g the outer end 2 im long, The 

driving pulley on tl irbor is § inches 
in diameter by 4 inches face, and the wheel 
sed is 12 inches in diameter by 1'4 inches 

machine takes in work 50. inch 

wide and 12 inch high 

nd weighs w shaft 5,000 pounds 


The Action of Cutting Tools. 
lam aware if any acceptable defini 
1 of tl term “‘cut ¢ action’ has ever 
been made 
We understand clearly what meant 
by shearing, and recognize that this plays 


we commonly call “cut 


ting.” | example, in the use of parting 
t we know that the metal is shorn 
from the sides of the cut, the surfaces 
there being left correspondingly rough 
But where the chip is removed by the end 
of the tool, the surfaces are left smooth, 
nd we recognize here an action which we 
distinguish from shearing by calling it 

















FIG, 2. SURFACE 
hand wheel which is shown, in Fig. 1, at 
the top of the machine. The hand wheel 
shown to the left, at the top, operates a 
screw for elevating or lowering a slide 
that carries two idlers by means of which 
the driving belt for the wheel spindle is 


always kept under proper tension. 


The arbor for the wheel is 2™ inches 
in diameter at the bearings and 1'4 inches 
in diameter at the wheel end. It runs 


GRINDER 


SIDE VIEW 


Mr 


shown, 


Mallock and Profesor Smith 


that this 


hay 


however, which we call 


more particularly “cutting action” may b« 


They 


for exam 


itself largely composed of shearing 
show that in turning mild steel, 
ple, the tool acts by compressing the mate 
rial in front of it until rupture occurs by 


shearing within the body of the chip, and 


*Irom a paper read before the 
William Taylor 


tritish Asso 
ciation by 
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that by such intermittent action chips are 
? 
rut 


If instead of steel we 


not al- 
take for 


sometimes removed. this is 
ways SO. 
illustration an extremely plastic substance, 
such as butter, or even lead, or a substance 
which is both elastic and plastic, such as 
moderately dry cheese, we can remove 
chips apparently without such shearing ac 
tion, because the chips are sufficiently elas 
tic or plastic to bend or flow without rupt 
ure, and permit the passage of the tool 
Again, in planing wood along its grain, 
the chips are not removed by intermittent 
shearing, but if ruptured at all are rupt 
ured by bending 


But 


cutting action are 


accompaniments of 


the 


these various 


not real essence of 


the thing. What we recognize especial 
ly as the thing itself is the more or less 
perfect action of a tool edge in reaching 
into the material, as a boat cuts the water, 
to decide the plane of separation of the 
chip. When this ceases, when from any 


‘a al fron 
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take place. Instead of it, we have an ac- 
tion composed almost entirely of that in- 
shearing de- 
scribed, and as the result we get with such 


termittent which has been 
materials only ragged and broken surfaces 
which require further treatment to render 
them smooth. Moreover, for such mate- 
hardened tools not hard 


enough, nor can the removal of large chips 


rials, steel are 


be controlled with sufficient accuracy. It 
is therefore necessary to take small chips, 
and to the 
abrasive materials. 


use harder tools in form of 
brasives in the form 
of natural stones, also as emery, diamond 
dust 


in metal laps, 


and other hard particles supported 


have been used for centu- 


ries; but their action appears to have been 
studied but little scientifically. Their use 
is, however, extending rapidly, both in the 
form of wheels and of rings, in which the 
abrasives are held by vitreous bonds, and 
as the more tenacious abrasive-coated steel 
disk, which withstands velocities of 10,000 








an 
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FIG. 3. SHOWING 


cause rupture occurs in advance of the 


cutting edge and within the body of the 
material, perfect 
but rupture of the chip, whether 


then cutting action 
ceases; 
it be caused by bending or shearing, and 
neces 


the 


although in some cases it may be 


sary to permit continued motion of 


tool, is not the essential part of cutting 
action 

A more complete knowledge of the fac- 
tors concerned would enable us to find a 
satisfactory answer to the question which 
has been discussed among engineers, as 
to the respective merits of high speeds and 
fine feeds, and of low speeds and _ thick 
chips; and the whole question of the best 
forms of cutting tools for various pur 
poses and material might be put upon a 
connected and intelligible basis 

In materials such as glass, stone and 
hardened steel, which have no appreciable 
which 


plasticity, and suffer only slight 


elastic deformation, what I have attempted 
to define as true cutting action cannot 
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HEAD 


SWIVELING 


feet minute. Among the 


exceedingly able makers of these abrasive 


to 15,000 per 
wheels, very little appears to be definitely 
known as to the way in which the various 
factors enter into their efficiency. It is 
known in general terms that a hard wheel 
—that is, one containing a large proportion 


of the vitreous bond—must be run more 
slowly than a softer wheel; also that with 
wheels having the same proportion § of 


bond, ene having its abrasive in finer par 


ticles behaves as a harder wheel; but it 
is not definitely known in what ways the 
the the 


of the bond, and the velocity of action 


coarseness of abrasive, strength 
should be related to the structure and me 
chanical properties of the material to be 
ground and to the purpose in view 

In operating on the surfaces of metals 
the 
of an abrasive appears to consist partly in 
shearing off minute particles, and partly in 
causing the metal to flow into the cavities, 


and other plastic substances, action 


as it is made to flow under a burnisher, 
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or as plaster is laid smooth under the 
mason’s trowel. With glass and hardened 
steel, which possess but little of this plas 
tic property, the action is chiefly confined 
to the first mode, and has been described 
by Lord Rayleigh in connection with the 
optical polishing of glass. 

At high velocities, however, it appears 
likely that all met 
als and fusible substances largely by heat 


abrasives act on 
ing the particles which they remove, and 


so, for the instant, by increasing thei 
plasticity, permitting true cutting and bur 
That 
being 
their coming off as a 


nishing actions. particles are so 


softened before removed is, of 
course, proved by 
shower of sparks. 

In the case of metal laps charged with 
abrasives for grinding hard materials, it 
is known in 
softer 


general terms that the lap 
than the material to 
be ground, as lead lap for 
a cast-iron lap for hardened 
soft steel lap for diamonds; it is 


must be 
cast iron, 
steel, a 
gen 
erally known that the hardness of a lap 
the size of the abrasiv« 


must with 


particles; thus soft laps are used for pol 


vary 


ishing steel, and laps of wax or pitch for 
polishing glass lenses; but precisely what 
is the best relation of these things, as 
measured by the structure and mechani 
ical properties of the material, does not 
appear to be known. 

Recent experiments in sawing glass with 
diamond-charged steel disks appear to 
show that the greatest efficiency is reached 
at a certain velocity. This suggests that 
the time element, which has been illustrat 
ed by the behavior of pitch, may have 
some influence in abrasive action at high 


velocities. 





A Diagram for Photographic Exposures. 


BY F. W. SEIDENSTICKER. 
Herewith I send you a diagram for find 
ing the time necessary to expose photo 
graphic plates. There have been a great 
many diagrams published in the AMERICAN 
MacHINIst during the last few years, all 
on mechanical subjects, but as nearly every 
drawing office and machine shop has a 
camera, I think that this one belongs in 
the same class. It has been plotted from 
a set of tables which gave excellent results 
put the 
as being more easily 


form of a 
diagram handled 
The tables average 
conditions for the latitude of Chicago, but 
the difference in latitude of the different 
the United States 
affect the accuracy to amount to anything 


and they were into 


were calculated for 


sections of will not 
For a very rapid lens the exposure given 
by the diagram will have to be reduced 
somewhat, while for a slow lens it will 
have to be increased. 

The diagram will be seen to consist of 
six sets of lines, one for each factor enter 
The first set is for 
time of the year, each line indicating 
middle of the month. 


other time can be readily estimated; 


ing into the problem. 
the 
the 


any 


The position at 


for instance, September 1 is half way be- 











August and Sep- 
The second set is a lot of curves 


tween the lines marked 


needs no explanation 


two numbers, the 


the Seed plates. 
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to take a picture before 8 in the morning 


after 4 in the afternoon. 


is for the different kinds of light, and 


speed of the plate and is plotted for 
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“= ' t] 
only o1 n f 1 copy of the sam 
size as the original is given. If the copy 


is only half as great in linear measure as 


1 1 


the original, or is one-quarter as larg 

area, the exposure necessary will only be 
one-quarter of that given by the diagram 
That is, if the diagram gives an exp)sure 
of 100 seconds for copying same size, then 
for the above example the exposure will 
need to be only 25 Sc nds or enlarge: 


ments the same rule applies, in that case 


the exposure being increased rhe 

set of lines is for the stops or diaphragms 
The lines have two sets of numbers. On 
set (the U. S. numbers) are the Unifor 


System numbers of the British Photo 
graphic Society; the other set expresse 
the ratio between the equivalent focus of 
1 


of the lens and the diameter of the open 


ing in the diaphragm If the lens is 5 
inche S equiy ile nt focus and the opening 


; inch diameter, the diaphragm is marked 


/ 20, which means that the diameter of 
the hole is 1-20th of the focus 

An example will show how to use the 
diagram: Find the exposure necessary 


for a panoramic view, taken October 8 at 


3 P. M., with sunlight on a 20x plate, 


using a stop mark /f 32. Enter the dia 
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possible to get 


given by the diagram. example, after to use his judgment. 
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= & Seconds 
Scale for Time of Exposure. 


other makes can be ascertained 
dealer. The fifth set is for the different 
subjects, and it is here that 


tell just what line to use 
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gram at the first set of lines and following 
the dotted line on the diagram to the 
other sets in the order in which they are 
given in the explanatory matter, the ex- 
posure is found to be .46 second, or prac- 
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Most be 
different lengths of ex- 


tically second shutters can 


set so as to give 
posures automatically, usually 1-100, 1-25, 


14, 14 and 1 second, and by changing the 














FIG. I. HORIZONTAL TWO-SLIDE PRESS FOR 
PUNCHING HOLES IN OPPOSITE SIDES 
OF DRAWN SHELLS. 


size of stop it will be possible to regulate 
the length of exposure required so that 


one of these speeds can be used 
Perforating Flat and Cylindrical Sheet Metal. 

BY JOSEPH V. WOODWORTH 
In the production of plates and articles 
with numerous perforations, dies accom- 
panied by novel mechanical devices play a 
more important part than in any other line 
of sheet metal work. While the dies used 
for 
the devices and appliances used in connec- 


such work are comparatively simple, 





FIG. 2. DIES AND FIXTURE FOR PERFORATING 
BURNER SHELL. 

tion with them are often intricate and 

novel. Especially is this so in the perfora- 


tion of cylindrical articles and parts, where 
the die remains stationary and the shell is 
sucessively at each stroke of the 


rotated 
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press, until the entire surface has been 
worked upon. By means of these rotating 
devices shells may be perforated in any 
design or pattern of perforations by means 
of a single row of dies, the manner in 
which the shell is rotated after each stroke 
determining the pattern of the perfora- 
tions. Anyone who has noticed the odd, 
novel and artistic designs in the perforated 
shells used on gas and lamp burners and 
fixtures must have wondered how they can 
be produced so cheap. The secret lies prin 
cipally in the devices used for rotating, 
and further on we show a number of such 
devices and the dies and tools used with 
them. 

In the perforating of flat sheets of metal 
the construction of the dies used is usually 
similar to that followed out in the “gang”’ 
types, and they are used on work ranging 
from ornamental sheet metal articles to 
the punching of holes in steel beams and 
boiler plates. The holes pierced with dies 
of this type may be of any shape desired 
and may be spaced in any manner or com- 
bination. Often the usual conditions are 
reversed and instead of the perforations 
being desired, small blanks are the objects 
sought, a number of them being produced 
at each stroke of the press, sheets of the 
required width being fed to the dies auto- 
matically. Perforated sheets of the dif- 
ferent metals are now in great demand and 
are used for a variety of purposes too 
numerous to mention. 

In Fig. 1 is shown a horizontal two-slide 
foot press for punching simultaneously two 
holes or slots on opposite sides of drawn 
shells. The die is located in the center 
and is made with cutting edges on opposite 
sides and with a clearance hole through 
the bottom as an escape for the scrap or 
punchings. The punches are of steel rod 
fastened in punch-holders or chucks which 
are adjustable and mounted on slides pro 
vided with adjustable gibs. Fach slide is 
arranged with an adjustable stop to allow 
of piercing shells of different diameters. 
Dies of this type, when used in a machine 
of the type shown, are very convenient for 
rapidly and accurately producing pierced 
shells for lamp-burners, satchel locks and 
a variety of other pierced work requiring 
holes pierced on opposite sides. 

Figs 
perforating fixtures in position on presses 
for perforating burner shells and other 
cylindrical sheet-metal articles. Fixtures of 
these types are used extensively for work 
which it is desired to perforate all around, 


2 to 6 show five different sets of 


although sometimes used to perforate in 
sections only. 

The attachment shown on the press in 
Fig. 2 is used for taper and crowning 
shells, which necessitates the setting of the 
die-holder and rotating device at an angle 
with the lower face of the slide. The shell 
as perforated is shown on the press bolster 
at the right. 

Fig. 3 shows a press equipped with dies 
and fixt res for perforating small close 


patterns in bottomless shells. As will be 
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seen from the half-tone, in which a die, 
punch and two perforated shells are shown 
on the floor, the die is a piece of steel with 
two rows of holes in it and dovetailed int 
the work-holder, while the punch is 
equipped with a spring stripper and tw 
rows of piercing punches. The dies shown 
the 
all shell, and the ones on the floo 


located in press are for perforating 
the s 
for perforating the large one shown at tl 
right at the bottom. 

In the attachments of the types shown 
in Figs. 2 and 3 the perforating dial with 
a chuck of suitable shape is mounted on 
ratchet having teeth 


a die-holder, and a 


spaced to suit the holes or pattern desired 

















FIG. 3. DIES AND FIXTURES USED IN PER 
FORATING SMALL CLOSE PATTERNS 
IN BOTTOMLESS SHELLS. 
is mounted and arranged to rotate the 
shell at each stroke of the press. By the 


use of such attachments perforating may 
be done at the rate of 150 to 200 strokes 
per minute. 

The adjustment of the parts of these 
perforating attachments is easily and 
quickly made, so that but a short time is 
required to change the attachments from 
one style of shell to another. Presses 


in which such attachments are used ari 
often provided with a latch lock for th: 
clutch connection, which is automatically 
released after each complete rotation of 
the article on the perforating chuck, thus 
stopping the press automatically after the 
of strokes have been 


requisite number 


made. 
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s shown a set of dies as 


In Fig. 4 
located in an 





incl press for accurate- 
disks 
The 


automatic 


inal 


ly piercing and blanking armature 


for small generators and motors 


furnished with an 


press 1s 

















FIG. 4. PRESS WITH DIES FOR PUNCHING 
OUTSIDE AND INSIDE AND PIERCING EDGI 
SLITS IN SMALL ARMATURE DISKS 
knock-out, and its inclined position allows 


the blank, after being punched 
to be lifted out of the die and slide off at 


pierced blanks are usually 


and pierced, 


the back Phe 
punched from strips sheared to the neces 
Phe construction of the dies 


sary width 


s such as to allow the outside and the 


nside to be punched simult 


he ld 


blanking punch and the pad, and descends 


aneously, after 


which it is between the faces of the 
the piercing punches locat 


The 


finished disks are shown beneath the press 


far enough for 
ed around the die to pierce the holes 
For perforating articles of considerable 


size, ofr flat plates which are required 


the 


work, as on 


to be kept straight, dies of usual con 


struction will not do good 


such dies stationary strippers are used and 
they are liable to distort the metal to such 


an extent as to require’ subsequent 


straightening. To overcome this defect a 


press equipped with a cam-actuated strip 


per should be used, especially on accurate 
work, such as parts of clocks, electrical 
instruments, etc. A press equipped in this 


I 
manner is shown in Fig, 5. The stripping 


] 


device is such as to leave a clear space 


between the punch and die, thus allowing 


the operator to manipulate and observe 


The action of the strip- 


the work at will 
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per when the press is running is as fol- 


lows: The stripper plate strikes the blank 
or article first, straightening and clamping 
it before the punches enter, and holding 
it under pressure while the punching an 


stripping are being accomplished. In this 


at 


manner a fl 1 formed piece comes out 


The 
equipped 


perfectly straight and true punches 
used 


stripper ot this type 


when a with a 


press 1S 


may be made consid 


erably shorter than where a die with a 


stationary stripper is used, thus making 


them more durable. Also by this arrang 
in proportion to the 
the stock may be 


the 


ment a smaller hole 
punched, 
the 
the 


thickness of 


because of support given to 


punches by the movable stripper up to 


oint where they enter the stock 
I \ 


For thr pertorating of large sheets f 


metal in designs similar to t shown 


in Fig. 6, special feeding arrangements 
are used, Some of the patterns are stag 


gered and others are regular, and to pro 
hem a single row or gang of punches 


used When 


of punches and dies 


duce t 


and dies on a double row is 


a double 1 


is used, the metal is usually fed auto 


matically by means of a roller feed to a 


press of large and powerful constructi 

Che construction of the punches and dies 
for such work is such as to allow of re 
moving any one or a number without dis 
turbing the others punches are 1 


Phe 


ally located in a cast-iron holder which 
is fitted to a dovetailed channe 1 the fac 
of the press ram They are rt and 
stocky and fastened by t-screws Phe 
dies are usually too eel bushings, hard 


ened and ground, and let into’ holes 
drilled and reamed in a bolster of similar 
mak that used for the punches. Th 
bushings also are fastened by set-screws 
With a powerful press equipped with 
proper fee d punche nd dies the 
writer has seet re hundred and fifty-four 

inch holes punched in nch plate at 
each stroke of the press The press re 


ferred to w 
agricultural machinery concern and was 
provided with a roller feeding attachment 


consisting of four adjustable rolls, ¢ 
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ches in diameter and 54 inches long, te f his line pr 
which fed the s 1utomatically in mul- duced d_ shoy 
tiples of sixteenths of an inch up to four used f ng ! for 
inches, For heavy work the press was grain, coal ( the perforated plat 
provided with back gears which were being 1 d to « liamete in special 
thrown out when doing light work so as_ machir I purp perforate 
to give the press a higher speed. The metals | persed ire far supe 
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cloth, 


more uniform in size of hole and mesh, 


rior to wire being much stronger, 
less liable to tear or rust out, and in case 
of breakage they may be easily repaired 
or replaced without affecting the entire 
sheet. In for 
it is often desirable to arrange them with 


left blank. This can be easily 


screens various purposes 


portions 

















FIG. I. A NEW LATHE DOG. 

done when perforated metal is used, as 
the sheets can be perforated in a press 
equipped with a feed which can be adjust 
ed to feed unequal spacings. 


A New Lathe Dog. 

The accompanying illustrations show a 
new lathe dog, the outline sketch showing 
the details. .4 is a stud slipped into the 
slot in face-plate, and securely fastened to 
it by round nut B. Stud 4 is prolonged 
to carry jaws C and PD, which are slipped 
on the stud and held by nut E£. Spring 
I’ is fastened between the jaws so as to 
throw them open when the bolt G is re 
leased. G is fastened in a slot in jaw D 
by a close-fitting pin as shown, passes 
through an elongated hole in jaw C, and 
is fitted with a nut /. 

In operation, the stud A is slipped into 
a slot in the lathe face-plate, the centers 
of the jaws being brought in line with the 
lathe center, and the nut is then tightened. 
The 


the lathe center, the jaws C 


piece to be turned is then hung on 
and PD) hang 


Ing 


turn 1s 


Nut / is then tightened and a 
nut £:, 
locked to both face-plate and piece. In 


open. 
taken in when the dog is 
releasing, nut / is slackened and the spring 
I’ throws the jaws open following the nut. 

This dog is made by the Eddystone En- 
Works, of 


take in 


gineering Eddystone, Pa., in 


four sizes to stock from 1 to 12 


inches diametet 


Notes on Crane Design. 
BY A. D. WILLIAMS 
The electrical equipment of cranes con- 
tains numerous small details, all of which 
call for careful consideration. The ‘juice’ 


is necessary to operate the machine and 


any failure in this line puts the crane out 


of business temporarily, All parts of this 
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equipment should be so arranged and con- 
structed that disabled parts can be replaced 
as easily as possible. Spare parts should 
be carried in stock for all pieces liable to 
give trouble or wear out in reasonable use. 
When breakdowns occur any delay in re- 
pairing is excessively expensive. It is pe- 
culiar that a supply of spares seems to as- 
sist in preventing breaks, though perhaps 
this is due to the fact that where such re- 
serves are carried the machines are usually 
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tector lamp. Each individual circuit 
should be protected by a fuse or automatic 
The latter is the most con- 


Fuses 


must be mounted on a fireproof base. With 


circuit breaker. 
venient, but also more expensive. 


fuses there is a constant temptation to put 
in too large a wire that may sometimes re- 
sult in burning out the motor before the 
fuse blows. Fusible wire of the proper size 
is readily obtained, also the necessary cop- 
but 


per tips; in practice it is generally 



























































FIG. 2. 


better looked after, repairs being made be 
fore and not after a breakdown. 

The crane switchboard should be located 
at some convenient place in the operator’s 
cage. The main switch should be a double 
pole, double break, knife switch mounted 
on a fireproof base. This switch must be 
so mounted that it cannot close itself, and 
should only be closed when the crane is in 
Rigid adherence to this rule will be 
The switchboard should 


use, 
found advisable. 
also contain pilot lamps to show whether 
the current is on or off, and a ground de- 





A NEW 
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to use small sizes 
This is 
not liable to cause trouble, if care is used 
With the circuit 


found more convenient 


of copper wire for this purpose 


to select the proper wire. 
breaker there is no chance to make a mis 
take in its carrying capacity 

The size of wire required for the various 
circuits can be found by methods thorough- 
the ‘“‘Pocket Books.” 


Stranded conductors are more convenient 


ly explained in 


for the larger sizes. There are a great 


many different qualities of insulated wire 


A great deal of so-called ‘weatherproof 
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wire’ is used, but it is not suitable for 


damp places. From the crane user’s stand 
point a good quality of rubber insulation 
is desirable. The wiring should be run so 
that all connections can be broken and re- 
made without solder. Wire ends of copper 


or brass soldered to the wires, and fitting 


the various binding posts or connectors 
should be 


wires should be run in molding, conduit, or 


used. As far as possible, the 
on porcelain insulators, and kept clear of 
The 


should be drawn tight, and some means of 


each other. various trolley wires 


adjustment provided to take up any slack. 
They should be far enough apart to avoid 
their sagging together. A closer vertical 


spacing than 3 inches is desirable, and a 


= —_ ——~ 
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Runway Trolley Wires 
WIRING DIAGRAM 220-VOLT CIRCUIT 
wider spacing is better. Where these wires shouid be used. Compactn s desira 
run close to a girder, wooden battens s the spac« le is limited. Lever 
should be used to prevent their swinging eration is best, the lever standing vertic: 
against it. Especial care should be taken when the current is cut off and its direct 
in insulating the trolley wire anchors, in of motion corresponding the motion of 
which place some hints from street railway the machine he centering device locl 
practice can be utilized \long the run he lev vhen vertical suld be s 1 
ways the trolley wires require intermediat« ction, vet it mu 1 offer too g 
supports, which can be supplied by the use resistance to motior Anum entional 1 
of insulating brackets, upon which the wire’ versal may b but if hard t 
lies, bolted to the girders These brackets he lever may be thrown t tar ind 1d 
must be placed low enough to clear the den starts some ( ses of worl 
collector shoe. On long runways, to avoid costly, The resistance coils must be p1 
very heavy wires, it is sometimes necessary portioned to secure close contro Ad 
to feed the trolley wire at some interme irable form of controller one that car 
diate point. This can be done by using be removed bodily in case of trouble, and 
feeder ears in which the frame and reversing switcl 
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The collector shoes should be arranged 


so that a shoe can be renewed easily with 
out disturbing its neighbors For light 
wires a brass shoe underrunning the wire 


facings can be 
For 
heavy wires small brass wheels can be used 
When dealing 


ly better to employ sev 


Graphite 


the 


is satisfactory 


employed to reduce friction 


to advantage with large 
currents it is usual 
eral small wires in place of one large one 

The entire manipulation of the crane de 
pends upon the controller Ease of opera 
tion and certainty of control must be ob 
tained. No material that can be inflamed 
or carbonized should be employed for in- 


All 


renewable, and carbon brushes 


sulating contact surfaces 


should be 


purposes 
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and brushes assembled can be carried in 
stock ready for the insertion of a suitable 
set of assembled resistance coil Che in 


dividual resistance coils should also be re 


newable This reduces the necessary stock 


of spares and is very convenient 


Series reversible motors, similar to those 
used on street cars, are employed on di 
rect current crane They are usually 
wound for a 220-volt circuit, but 110 and 
500-volt circuits are occasionally used 
The street-railway type of motor, as d 
veloped by the large electrical concerns, 1s 


a very satisfactory machine for crane set 


vice, These motors are made in quantities 


and hence repair parts can be obtained with 


little delay They are completely enclosed 
— 
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Self-Hardening Steel Milling Cutter. 
We show herewith a milling cutter used 
by the Straight-Line Engine Company for 
The 


features deserving attention are that it is 


labbing connecting rods special 
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of us do neither, and in six months, if not 
before, couldn't tell to save our lives where 
to find it and we usually 


without a hunt 


want it in a hurry when we do want it. 


This is what prompts the turning down 























from Sanderson’s annealed self-hardening of leaf corners to mark a place, but after 

steel, is 5 inches diameter, 744 inches long you turn down a few dozen they lose their 
SELF-HARDENING STEEL MILLING CUTTER 

n the cut and about 21 inches long over significance. A better way is to note the 

ll page numbers on a fly-leaf with a little 

It was hardened without a sign of a index of your own, or if the book happens 

crack and without warping to any extent. to be well indexed mark beside the refer- 


By permitting an increase in speed and 
feed, it reduced the time of the work one 
half. 

It will be observed that the spiral is of 
much shorter pitch than the usual Amer- 


ican practice, which possibly accounts for 


i part of the increase in spe ed of the work. 


Indexing Books and Papers. 

BY FRED H 

People have different ideas about books. 
the 
about the titles if the binding only matched 


COLVIN, 


Some—as woman who didn’t care 


her library carpet—think most of the ap- 
Others have such a reverence 
that they are handled 
idolized It 


though a middle ground might be the more 


pearances, 


for with 


books 
gloves and almost seems as 
sensible and books be treated as practical 
helps to a better understanding of things. 
They are, in fact, tools to enable us to do 
better work. Of course this applies par- 
ticularly to mechanical books. 

When we expect to find 


_ | 
|  PLANIMETER- HATCHET | 


bat l hook we 
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Iii, Art.by Frank B. Klcinhins 
| 
Good, | 
Stacie ia a = } 
1 te M st 
rHE CARD INDEX APPLIED, 


much that is of value in our line of 
least We 


to become familiar 


in it 
work, or at that interests us 
read or even study it 
of us have memories good 


with it Few 


enough to retain more than a general idea 
of it, but this is usually enough if we can 
on qust the book and place 


How often can we do this? 


put our hands 
we want 

We read some thing of especial interest 
book or paper and resolve to remem- 


least Most 


Mma 


ber it, or at where we saw it. 


ences you want, If a few marks in a 


notations or underlining—makes it 


book 
of more value to you, by all means do it. 
\ 


even have a few books whose 


ou may 
sole value to you is in a few tables or 
rules. Isn't it better to cut them out 1f 
you have a place to keep them than to 


litter up your bookcase with a book of no 
further use to you? 


With your periodicals it’s a worse job 


to remember when and where you saw 


Was it in this 
in December or March? 


that especially fine article. 
paper or that 

Perhaps you've tried note books—care- 
fully indexed, of course—and found the 
E’s and 


while many of the other letters had few 


T’s were altogether too numerous 
entries. Then, too, you've indexed some 
had to 


try cards? 


want and cross 


Not 


a euchre deck, but the standard index card, 


things you didn’t 
‘em out, But did you ever 
3x5 inches. Keep some handy when look- 
ing over any book or paper, and when you 
the 
subject, name of book and page, like this, 


subject first always, 


come across a good thing jot down 


so as to be seen at a 
glance in looking over your cards, which 
should be filed alphabetically in a box of 


some kind. You can get a little one for a 
starter, with 200 cards, and a set of alpha- 


betical guides for half a dollar, if you want 


to try the experiment—and it’s worth try- 
ing, too 

Of course, you say that the books and 
papers all have indexes. But if you don't 


know which book or 


don't do 


paper it’s in, they 


you any great amount of good. 


The plan is to have one general index, 
where you can find something, and your 


50-cent box will just give you a taste of 


the advantage of the plan. It will make 
your books and papers 
you, 

There are many points about indexing 
that will be mentioned later, if the editor 
But don’t get the idea that this 


plan is for your superintendent only—it's 


permits 


for you, too. 
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Railroad Brass Founding—Driving Brasses. 
BY C. VICKERS. 

The brass castings used on locomotives 

the 

brasses,” 

“bells,” 

the 


“driving 
“sticks,” 
forth 
bearings of 


are known to trade as 


“‘gibs,” 


brasses,” ‘“‘ro* 


“truck brasses,” and so 


Driving brasses are 
the 


tion at A, 


wheel journals, shown in_ sec 


Fig. 1 In weight they 


vary from 35 to over 100 pounds, 65 
pounds being the average. Rod brasses 
B, Fig. 1, are used on the connecting ro | 


The 
gib or slide is shown in three styles at 
A, 3, &, Sticks, as 


implies, are merely sticks of brass, some 


where it grasps the wheel crank-pin. 


Fig. 2. their name 
times round and sometimes hexagonal in 
section, and varying in diameter from ™% 
inch to 3 and sometimes 4 inches; in 
They are 
The truck 
Fig. 3. It 
There are 
numerous other castings required for lo 


length they average 14 inches, 
cut up into nuts, washers, etc. 
section at 


brass is shown in 


is the tender journal bearing. 


comotives, such as oil cups, number plates, 
hand wheels, levers, etc. 
There 


making 


are several different ways of 


driving brasses, the differences 
consisting mainly in the manner of gating 
the the 


is poured. They are very easy castings to 


and temperature at which metal 


“lose,” and the causes of such losses are 
scabbing of the bearing, which makes sand 
holes on the back of the casting; “‘shrink 
age,”’ which also shows on the back, mak 


ing it hollow, and “running dirty,” which 
in shape a 
“driver” is an arch, and its the 


the While this 
point do not interfere with the usefulness 


produces an unsightly back. 
back is 
top of arch. defects at 
of the bearing portion, still railroads that 
buy their castings from outside concerns 
expect good work, and generally refuse to 
that 
although when they make them themselves 


accept castings are shrunk or dirty 


they are not always so particular. 
In preparing to mold a driver, when 


there is no match or follow board, the 
pattern is placed back down on a smooth 
board, strips of wood are blocked under 
prevent rolling, and the core 
the babbitt 


in their places. 


each side to 


prints for cores are adjusted 


3efore placing the nowel 


to be rammed with sand, arrangements 


of the 
flask level with the line of parting on the 


must be made to bring the joint 
It will be noticed that the outside 
half 


consequently, it must be parted the 


pattern. 
of the driver is rather more than a 
circle; 
same as if it were a that is, at 
the half of the circle- 
be blocked up before 


bushing 
1i0wel must 
The 


upsets or 


so the 
being rammed. 
best way to do this is to take 
frames and place them over the pattern, 
building up from th smooth board until 
nowel 
sifted 
recess 
green 
after 


the parting line is reached, when the 


is placed in position. Sand is then 


upon the pattern and, if there is a 


in it to form an oil chamber, the 


sand core should be well nailed, 


well tucked around 
core prints, and if they are held in 


which the sand can be 


the 
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place by nails, the nails must be withdrawn 
The sand may then be filled 
in and rammed with the peen well around 


at this stage. 


the sides and ends, but not over the pat- 


tern if the nowel is not yet filled; repeat 


the operation of filling in sand and peen 


ing, aiter which finish the ramming with 


the butt in the usual manner. Strike oft 
and bed on the board, then remove the 


board in order to vent, which is the 


a BU 


FIG. 1 


most 





tea 





-* 
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going over the entire mold (lightly, how 


ever, over the pattern). It is now butt 
rammed, off the 
and the hol 
Before being lifted off, the cope is 

h j 


and, as the sides 


leveled and sprue re- 


1 + lel] 


moved widened to a bell 


shape. 


vented, are where the 


largest body of sand is, that is the place 


where the vent wire should be 


not on the top of the pattern. A rap 


greatly facilitate matters in removing the 





P 
\) a t: ‘L- % >. a 
FIG. 3 © ers: + : 
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MOLDING RAILROAD BRASSES 


part of the 
the 
First, scoop out 


important operation, as 


the 
a broad, though not 


upon 


it depends success of 


casting 
too 
deep, channel from end to end of the flask 


and right over the bearing; then, with a 


vent wire as thick as a match, thoroughly 


vent the bearing to within a quarter of an 


inch of the pattern. To do this, first drive 


the vent wire down to the pattern, then 
lift it up a quarter of an inch and hold 
it at this place or put a mark on it, and 


then drive the wire down to that mark 
for all subsequent vents and until the 
bearing 1s thoroughly vented, after which 
all the holes are closed by rubbing the 


fingers along the channel, which will pre 


ent a “bottom run out’ should the metal 


get into any of the vents 


The bottom board is now replaced, and 


the mold is rolled over, the smooth board 


nd the upsets are removed, the loose sand 


is Cleared away from the pattern and the 


parting is made. In doing this the sand 
l 


is well banked against the pattern at each 
Fig. 4. Parting ts 


cope adjusted. If the 


end, as shown at aa, 


dusted on and the 


1 


cope is not high enough it should be built 
up by upsets, as shown at B, Fig. 4, and 
should be not less than 4 inches higher 
than the back of the pattern. It is a good 
plan not to sift sand directly on the pat 


tern, as it rolls down the 


sloping joint, 


nd, carrying away the 


‘bad lift,” to avoid 


parting, c 
which the sand is 
hand, starting 


sand 1s 


sl ypes by 


\fter the 


spread over the 


it the botton 


Ssittec 


and tucked, the sprue may be placed in 
position. For the method of molding we 
ire now considering, it should not be less 
than 2'% inches in diameter. The cope 


may now be rammed by peening well at the 
sides and tucking with the fingers at the 


ends, until the sand reaches the top of the 


cope, when the peening can be finishcd by 


cope, after which the gate is cut, 


pattern is removed. // H, Fig, 5, show 


where the gates are cut, and how they 
should be filleted to enable them to _ be 
broken off while the casting 1s lh 

In finishing the mold, the green sand 
core, forming the oil chamber, should re 


ceive careful attention If the sand is of 


an open quality it may be lightly swabbed 


with water, and in any case it must be 
made firm and solid by judicious sleeking 
Phe babbitt cores are fitted to their prints 
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in every-day practice in shops that possess 
no specia this kind of work 
Such a flask is shown in Fig. 6, which 
gives an end view With this flask the 
making of a parting mplified, no bank 
ing of the ends being ct ry as ata 
| y } d tiie tu ther icss 
ened by thx S f h or follow 
board \ll possess such 
facilitie because the number of order 
for such castings would not istify the 
expense, therefore th iethod outlined 
above is the one usually adopted 


gating in some 


shops, while the position and size of the 


gates are substantially as shown, a smaller 
sprue is used d er is occasionally 
taken off at the other end. In such a case 
if the metal is not used hot, the sprue be 
ng inadequate to properly feed such a 
casting the AC \\ Tt« 1 | ink or 
hollow Anothe ethod of gating te 
carry sma gat low the int of the 
mold shown at VM, Fig. 5 In this 


the metal must be poured hot o1 


heavy riser must be taken off the op 


end to guard against shrinkage 


manner Of gating 


g n mot 

the bottor I lear ft t prac 

r ble ' d rR ] gently he obiect n 
having the ¢ mall to enable tl 
rue and head to be kept tt of met 
while pouring l prevent th ore 

if dirt ¢ the 7 ; t é or tec 
not used, howe { tendency 
OT¢ 1) ( d W cre Cl 

u ed 1 ( ndency the ibe 

ol gt ( cre d, tirst, 1 

n Ing | ( nal HCCAUSE 





a \\ ( 
nd nailed, and all interstices between core 
and pri re filled in Phe old is now 
finished removing all e sand and 
flour or plumbago may be dusted on. Be 
fore th d is closed, the sprue must be 


cleaned out; the cope can be 


pins on the floor, or rested over an e1 
flask of similar size if it has no pins, w 
the bellows are used to remove all 
from sprue and head 


The method of mo'ding just described s 


I I iH | 

the incre i necessary 
' late 1 » that, all thing 
considered, the method of gating first dé 
cribed | ig t de to recommend 


A New Cold Saw Cutting-O 


ff Machine. 
The mpanvinke ill 1¢ 


1 
one 1ilustrate 


a new electrically driven cold-saw cutting 
off machine built by the Newton Machin 
Tool Works, of Philadelphia. This ma 


chine was designed especially to meet the 


@ 





demand for a direct coupled motor-driven 
the 


afterthought, is embodied as a part of the 


tool and drive, instead of being an 
machine itself 

Thé machine is designed for cutting off 
the risers on steel castings up to 13 inches 
in diameter, using an inserted tooth saw, 
the saw being carried on a spindle head 
the bed. 


the outside, so 


or ram which feeds forward in 


The saw is made flush at 


that castings of any length or size can 


have a riser cut off in any position and up 


to the diameter named—that is, 13 inches 


The machine is driven with a 10 horse 
power motor which is geared to the driv 
ing shaft. The armature shaft is belted 


to an extra pulley to give a quick motion 
to the spindle head, and the drive is con 
nected with a friction clutch, as is also 
the quick-return motion, so that the motion 
of the saw can be stopped and the quick 
movement obtained by means of the motor, 
independent of the 


in either direction, 


drive of the machine 





A Special Radial Drill. 


The illustrations show a motor-driven 
portable radial drill designed and built by 
Roos & Mill, of Cincinnati, Ohio. This 
machine was designed for drilling and 


counterboring horizontal and vertical holes 
in electric motor yokes of from 6 to 15 
feet inside diameter, and is in operation at 
the plant of the Bullock Electric Manufac 
turing Company 

To perform the work, the machine is 
lifted by a crane and placed exactly in the 
center of the yoke and rigidly clamped 
at the the to the 
l-slotted floor plate, where also the yoke 
is bolted fast 


dle in its horizontal position runs exactly 


circumference of base 


The center line of the spin 


through the center of the column and all 
horizontal holes drilled in concentric sur 
faces will therefore be drilled in line with 
the center 

Che sleeve, carried on the inner column 
or post, is supported at the bottom on 
conical and sideways on cylindrical anti 
friction rollers. It can be locked quickly 
and securely by means of a clamping ring 
and an eccentric pin shown near the bot 
tom of the sleeve 

The saddle, which surrounds the sleeve 
and supports the sliding arm, can be raised 
and lowered by power and accurately ad 
usted by hand. This saddle has a feather, 
which fits into the spline of the sleeve, is 
split and easily locked in the required ver 
tical position by clamping bolts 

The 
can be moved in the saddle by power, the 
this 


arm is of box girder form, and 


nut and for purpose 


The 


arm 


screw, gearing 


being clearly shown in the illustration 


head is mounted at the end of the 


and swiveled by means of worm gearing; 


it is graduated in degrees and located with 
the spindle, either horizontal or vertical, 


by a dowel pin 
The spindle has a positive feed with four 
changes, has a quick-return arrangement 


nd is back geared direct from the spindle 


AMERICAN MACHINIST 
driving gear. The back gear can be 
thrown in and out when the machine 1s 


running 

The column at the top, where the motor 
is placed, is provided with a yoke by means 
of which the drill is suspended on the hook 
of the traveling crane. 

This machine, when mounted on a slot 


== EL NETD 








November 27, 1902. 


and we're being 


did, 


ousted everywhere. 


than ever we yet 
Prices are cut so fine 


We have 


no complaints about the efficiency of our 


that we can’t even make a profit. 


and yet the trade is going els¢ 


So said the senior partner in an 


reaper, 
where.” 
old-established concern. 


Replied his junior: “I’ve been studying 

















SPECIAL RADIAL DRILI 
ted base and provided with a work table. the thing now for a long time, and I have 
will make a strong and conveniently oper- come to the conclusion that there's nothing 
ated stationary radial drill for it but to get cheaper labor. It’s evident 

— = that we, having been in the business fot 

Bracing up a Shop in England. fifty years or more, know everything that 

is to be known about making reapers; no 

oY PRAMCIS W. 58 — one can beat us at the game unless they cut 

‘It’s a serious matter. We've been in the wages bill down. No! I don’t think 
this business now for over fifty years; anyone can beat us there 

have made a pile of money out of it; used Again speaks up the senior: ‘Well, I'v 


to have the command of the world’s mar 


kets. We're turning out a better reaper 


an idea myself that it may be that our men 


We have 


are doing less work than others 
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got so lax that the men take advantage usual rest of it, which appeared in the “Well, what do you think about it?” 
of our kindness. What we want, I feel orthodox paper, resulting in the setting on asked the boss 
convinced, to cure this, is an up-to-date of a youngfellow about thirty years of age “Why, the whole shop wants bracing 
manager, and I would suggest that we He arrived, dressed up to the knocker, up.” 
advertise for one.” introduced himself and—‘*‘Would like to “What! the roof coming in?” 
“Oh, no; I mean the men, the machine 
ry, the whole thing. If I can’t have a 


good bit of liberty here, I'm afraid I can't 
allow me this, then [ll 





guarantee to double your output for the 
same labor expenditure.”’ 

“Well, there’s no objection to that, but 
we're afraid you can't teach us anything 


in the reaper business. What experience 





have you had?” “Oh, I remember, two 
years with So-and-So.” (Aside—‘‘One of 
our successful rivals.””) ‘‘Well, we'll allow 


anything in reason, but keep down the 








expenditure as much as possible.” 








The machine shop was a dirty hole, the 








machinery in it was dirty, the workmen 





as if to keep it company—were dirty, their 
clothing dirty and their manners and con 
versation dirtier. Within a week the shop 


lown. The floors grad 


was turned upside « 
ually presented the unwonted appearance 
of freedom from litter, the scrap where 
with it had hitherto been garnished having 
disappeared; the machinery was cleaned 
and repainted tools were collected and 
—_ lf cleaned from an accumulation of dust, 
+ a grease and chips, and stored in a rapidly 

’ he: - partitioned off part of the room. The dust 

Handle for Raising all begrimed walls were white; through the 


Lowering Arm li 









windows shone the light with an intensity 
greater than it had for ages; ventilators 
which were almost buried in dirt and dust 


and rendered further unnoticeable by the 





gloom were rediscovered and opened to 


admit fresh and allow the exit of the viti- 





atedair; rapidly improvised fans, consisting 


of thin vanes of wood mounted upon the 





rotating shafting, whirled the air about, 
rendering less trying and tiring the hot 
summer weather; in fact, everything ap 


peared to have had consideration that 


¥ tt 














affected the well being and comfort of the 


work peopl 











In the meantime our friends, the em 





ployers, had kept their eyes open and sun 




















dry conversations took place 
“Well,” said the senior meditatively, “I 
like the man’s way ne extent He 
| gor thout ever gu business-like 
way lhe shop f it ought te 
turn out more work, but I’m afraid we'rt 
being rut nto a terribl expenst Look 
(¢ 5 |) t Tim Heals He's done n ng what 
. — ever for the last fortnight b rting out 
the ] pt | nd putting them 1 det 
mere! ™m TN n that new fangled storeroom in the ma 
ARTE ie chine shop And what good that’s going 
x to be, I don’t know Fancy every man 
in the shop losing time fetching the tools 
a he wat better far to allow each mai 


SPECIAL RADIAL DRILI ; mies ‘are 
to keep his own tools handy by him, if 


1 1 
OoKINg 


“Perhaps you're right, and we'd better have a look round the shop before 
try what can be done in this direction out for diggings.” 


° ] 
first.” “Oh, yes. Here, Tom, just take this 


nothing towards the last reaper orde1 
: 3 9 iS 101 r.who be taking irt 1 
And hence the advertisement—*Want- gentleman around Hi inior, who had been taking partict 


—_= ‘ r th ) oft things pli 
ed, a manager for a reaper concern, one In about ten minutes he was back again lar note of the trend of things, replied 


1 


familiar with modern practice,’ and the into the office “IT think I begin to see a glimmer of rea 
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son in our man’s apparent madness. I 


thought at first similarly to what you your- 
self have just stated, that the tool store- 


room was rather too too, until I noticed 


that a convenient might 
have been chosen leading me to ask my- 
self the question ‘Why has he chosen that 


particular spot?’ and upon looking round 


more position 


[ noticed that it was handy by the small 
tools, the grinder, milling machine, the ac- 
lathe, and it then that 


he intended to utilize these tools chiefly 


curate struck me 
for keeping the small tools in order; and 
then it is a question whether the provision 
of a of tools 
each man to look after his own, is really 


quantity for each man and 
a good point in our old system, for the 


men are too careless to look after them 


efficiently. Yes, I consider we have been 
blind.” 


Although the shop now bore a decent 


ippearance, one thing yet remained the 
same: dirty men still did the work. In 
the morning they came with faces dim 
with the fast dye of workshop quintes 
sence, their old Sunday clothes upon them 
shining with an iridescence due to the 
presence of greasy swarf, well polished 


by contact with the machinery, It was 


said that the only time they presented 


themselves with clean faces was on Mon- 


day morning, the lapse of time since Sat- 
1 


irday having given the grime a chance 
to come to the surface and be washed 
away 

Che men kicked against many of the 
innovations; a meeting was called to dis 
cuss matters, and a strike was then de- 
cided upon. However, unanimity could 
not be gained and thus the decision was 


not acted upon By degrees, however, the 


new condition of things soon made itself 


felt and seen upon the men. Their man- 


ners became more gentlemanly, their ap 


pearance more businesslike, their lan 


endurable, their skin and 


more 


othes cleaner; overalls appeared; scarfs 
PAVE place to collars and ties, boots were 


some went even so far as to 
change their walking boots for easier shop 
Their 


and 


slippers work improved both in 


quality quantity—they were for the 
most part pieceworkers, and their pay in 
creased proportionately. And when they 
left 


comparatively orderly set of well-behaved, 


work for the day there departed a 


attired men credit to 


instead of the 


an apparent 


the community ““tused-to-be” 


dirt-begrimed crew, which the town spoke 


of as So-and-So’s “greasers’” by reason 


of their greasy appearance 


There could not be a change like this 


in their shop ways without its having 


nce upon their home ways, and 
effect of the 


ome intlue 


what is to be the ulterior 


change, who can tell ? 


t 


It beats me altogether to think how ever 


it is possi le that employers’ eyes can re- 


main closed, after seeing the effects of the 


new order of things upon their fellow 


beings. There are thousands of persons 


into minds of the 


trving to 


instill the 
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masses a common honesty of purpose. Do 
employers know that they have far greater 
their hands than the whole of 
the preachers can ever hope to have? 


power in 


And to run your shop under pleasant 
conditions will cost you absolutely nothing ; 
nay, for every shilling you spend you will 
be repaid in pounds. This is not mere va- 
porizing, but a plain unvarnished statement 
of proved fact. The more you study your 
men’s interests, the more will they study 
yours. 

But, if you inaugurate the new system, 
don’t be disappointed if immediate effects 
are not seen; success will assuredly come 
in time, for no man can constantly have 
kindness thrust upon him without in time 
being compelled to reciprocate. 

Birmingham, England. 





Letters From Practical Men. 


A Magnet Winding Jig. 





Editor American Machinist: 

The sketch shows the method of clamp- 
ing a magnet winding jig. A is the hous- 
ing, B the winding core, C a hole in 4A, 
D, washer; E, eccentric clamp. The end 
of the bolt is flatted and to it the eccentric 
Washer D is slotted at 
The sketch 


clamp is hinged. 
one side to slip over the bolt. 








shows one corner of the jig ready for 
») 
om} 
ee a en 
an 
A ad A 
wr agli 


ie 
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the bellows will not reach much beyond 
the 5-foot mark, and as that did not give 
a view on the ground glass over 1 inch 
square, and as that was too small to be 
satisfactory, I decided to increase the size 
if possible. , 

As I had two each plus and minus spec 
decided to the effect 
of placing them in a ring on the outside 
the two 


tacle glasses, I try 


of the regular lens. By accident 
lenses were only about 1-32 inch smaller 
than the brass lens holder on the camera, 
and on hunting around I found a piece of 
dead-black curtain goods. This I cut to 
length to go once around and of width 
sufficient to hold the loose lenses. 

I placed the plus lens in first, but it was 
too strong; I then put in one each plus 
and this, the camera slide 
pulled about one-half out and with the 
object 714 inches away, gave me about the 
desired size, with a good, sharp definition 
The object was focussed under a glass 


minus; with 


It was necessary to tie the ring of cur 


tains goods on with a piece of twine to 


keep it in place. G. SCHNEIDER. 





Bracing Up a Shop. 
Editor American Machinist: 
“Dutch,” at page 


little offended at my letter in regard to 


1520, seems to be a 


bracing up a shop, and I can scarcely se« 


~ 





imerican Machinist 





MAGNET WINDING JIG. 


operating. When the core is wound and 
ready to remove, release eccentric clamp 
E, remove washer D and remove housing 
A by placing eccentric E through hole C. 
A fine adjustment can be made with nuts 
on the other ends of the bolts. 
MILWAUKEE. 


A Camera Improvement. 


Editor American Machinist: 
I am under the impression that quite 


a number of the AMERICAN MACHINIST'S 


readers use a camera more or less, and 


as someone may wish to get an enlarged 
image nearly if not quite up to full size, 
I will the 


of the 


describe how I increased size 


object on the ground glass. 
The camera is a 4x5-inch Premo B, and, 


as the front door is only 5 inches wide, 


I fully agree with him that the shop | 
told about was like the proverbial rotten 


egg; but, whether he believes it or not, | 


did bring order out of the chaos, and that 
in a remarkably short time. Returning 
to the first paragraph, the nature of out 


free from 


work was such that we were 
the trouble of putting ‘“‘gage size drills 
just where they belonged,’ as we were 


not doing tool work or anything small 
enough to require them. 

The second paragraph describes his shop 
as so different from the impression created 
in my mind by his first letter at page 1022 
that on reading it I began to think that 
perhaps I had been, like ’Rastus’ coon dog, 
barking up the wrong tree, so I straight- 
way looked it up. To be candid, on read 


ing the letter in the light of my later 
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information, the case did not seem nearly 
so bad as it had seemed at first. You see, 
these things create different impressions 
according to the varying mental attitudes 
of 1 fact, 


and readers; in what we 
say or do may be understood very differ- 


writer 
ently from what we intended. As an illus 
tration of this, I 
from my fund of personal experiences: 


will relate an anecdote 


Some years ago I resigned my position 


as foreman in a certain shop to accept 


what seemed a better place. My resigna 
tion was tendered in writing, stating where 
I was going and that I would leave on the 


following Saturday. On Thursday morn 
ing Mr. English (that wasn’t his name, 
but it will do as well as any), the pro- 
prietor, came out into the shop and told 


me that if it would be of any service to 


e he would pay p to Friday evening 
let 


myself. 


me u 


and me have the unexpired time to 


For a moment I was tempted to 


refuse, then it flashed through my mind 


that he wanted me out of the way, so I 
Now, the principal feature of 


that I 


was losing a day’s pay, while I dare say 


accepted 


the transaction, to my mind, was 


Mr. English believed himself very gener 


ous in offering to pay for two days’ vaca 


tion out of the three he was giving m« 
In the light of my present knowledge, I 
am free to confess that I regard Mr 


English as a kind and well-meaning man, 
yet his manner was peculiar and he had 
the me 


faculty of beyond 


though 


exasperating 


measure, he doubtless never in 


tended doing so. It was all due to our 
very different points of view. 


The 


large body of men orderly and of reducing 


toolroom is a means of making a 


the amount of supervision required to 


Where a 


less than twenty, to be specific 


keep them so small number of 
are 
employed, the foreman can enforce order 


men 
liness without this aid—if he has the prop 
er qualifications. 

The third paragraph of ‘“Dutch’s” pro 
test merits my most hearty and unquali 
fied May 
never grow 

As to the fourth paragraph, | confess 


that the personal orderliness of a man who 


commendation his shadow 


less. 


can sit at home and tell just what is to 
be found in the twenty-seven pigeonholes 
and twelve drawers of his desk at the shop 
I couldn't do it, 
This, 


fully accounts for the wrong impression 


is phenomenal, and think 


there are few who could however, 


created by his first letter. A man who is 
so remarkably orderly would naturally be 
captious in his criticism of others in whom 
the trait is less well developed, and a 
stranger reading his account of the faults 
of his men would naturally suppose them 
much worse than they actually are 
We are all glad to know that 


of us had 


things 
are so much better than some 
thought. We are glad that the toolroom 
improved them, as it always does when 
properly administered; and, finally, I per- 
sonally hope that some day in my wander- 


ings I may stumble into friend ‘‘Dutch’s”’ 
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shop and that he will then disclose his 


identity and tel! me more of his experi- 
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Indexing Periodical Literature. cle an 

Editor American Machinist: wis ( 
The following plan of indexing such _ finishe: 
articles as are referred to at page 1454 by ly dev 
Sect i dnd S 

Mechanical Engineering Foundry 

ln Dat Articl re 

Am. M.p.734 | 22 May, 02 Machine Moulding MV 
FORM I INDEX CARD 

your inquirer, “Constant Reader,’ may on the « 


prove as useful to others as it has to my 
self, Although I have not used it for the 
| the 


particular subjects shown on forms 


herewith, it has proved of service in an 
other line 
index cards inches, ruled as 


I use OxX4 


Foundry 
Machine Shop 


Power & Transmission 


Mechanical 
Enginecring 


Misccllancous 


FORM 2 


on Form 1. Form 2 is a partial list of the 


divisions and subdivisions into 


which the 
of various papers and magazines, I glance 


various 


index is divided. On receipt 


through the contents and select such arti- 


cles as I wish to index for future refer 


marked 


sides will 


(viz 


the number indicating th 


each individual 


ded, ar t which I would 
ving t particula bjec 
or t mask © ,; = 
he TRI \ i i 
1 { lexing he 
U) ft my tam 
es t f ‘ 
Mouldiny Machin 
iarks 
uding W Guard 
rd ndicated by the number 
The cards being ruled on both 
contain a good many articles, 


and when one 1s filled another bearing 
the same number is placed with 1t It 
vill be seen that Form 2 leaves plenty of 
blank numbers for the insertion of further 
Youlding Machine i 
Flask 
Fu 

P 

i 

md 

‘ 

14 

' 

‘ 

; 

2 

w 7 
Day and I Work and P Plan 

4 

- imertwoun Machintat 
INDEX CARD 
divisions and subdivisions of the index in 
their proper place if found advisable. By 
referring to the index card, Form 1, | 
have a list of all articles which I may 
have seen on the subject of molding ma 
chine 
\s regards articles in newspapers os 


ence. By reference to the index list, Form 
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such periodicals as I do not desire to keep, 
I cut them out, paste them in an ordinary 
book and index as above. 
FALCONER. 


scrap 
KEN NETH 


A Small Hydraulic installation. 


Editor American Machinist: 

For some processes of manufacture, 
nothing is superior to hydraulic transmis 
sion, but the cost of installing it deters 


many from using it who should do so. 
Where | 


hydraulic press operated by a direct-acting 


am employed they put in a 


steam pump which pumped the operating 
fluid directly into the press cylinder with 
time 


an accumulator. Of course, in 


put in 


out 


it became necessary to additional 


presses, and as the direct-acting method 
f operating had not been fully satisfactory, 
it was decided to 


draulic system with an accumulator. 


a complete hy 
The 


cost of a pump of suitable capacity was 


put in 


moderate, but an accumulator of sufficient 
size, of the weighted type, with its safety 


valves, ete., was expensive and objection- 





Glass 





WATER SIGHT GAGE FOR 
able on account of the space required and 
he expense of keeping it in good oper- 
iting order. 

The 


luly considered, but it also was expensive, 


steam-hydraulic accumulator was 


and seemingly costly to operate on account 
of loss by condensation and wear of pack 
rhe the 


Was 


variety of work done on 
that it 


to use pressures from 500 to 2,000 pounds 


ings 


such was desirable 


pre SSCs 


per square inch at will, and if the system 


would permit of easy adjustment to the 


pressure needed there would be consider 


able economy in operation. One very fa 
vorable feature was that a 10 per cent. 
variation in pressure from the desired 


point was permissible. 


All this pointed to an air accumulator 
as being the ideal thing for the condi- 
but I was unable to learn of any 
precedent of use with such heavy pressure 
Yet 


be no particular reason why it would not 


tions, 


as 2,000 pounds. there seemed to 


work successtully. 


For the accumulator a steel bottle 14 





HYDRAULI( 
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inches diameter and 7 feet long was or- 
dered, but for some reason the firm who 
took the order, after a long delay, offered 
as a substitute a bottle 9 inches diameter, 
10 feet long. As one of this size was too 
small, it was necessary to get two of them. 
They were set vertically, close together 
ard connected top and bottom so that 
they acted as a single one. 

In this kind of accumulator, it is neces- 
sary to have some means of showing how 
much, or at least when there is enough, 
water in it; for if the water is all drawn 
out and air escapes into the presses, it is 
a permanent loss of pressure which re- 
Of 
course a sight gage was the thing wanted. 
stand 2,000 


quires special means of restoration. 


but a sight gage that will 


pounds per square inch is not a common 


article, Various substitutes, magnetic and 
mechanical indicators, were thought of, 
but none of them seemed practical or 


r liable, so it was decided to make peep 
sight gages. 
The accompanying drawing shows the 
































ACCUMULATOR. 
construction of one of them. The sights 
are plate glass 11-16 inch thick and the 
metal is brass. It has frequently stocd 
a pressure of 2,500 pounds per square inch 
without failure. One glass was broken, 
but that was not due to the working pres 
sure, it being caused by improper setting 
of the glass in the gage. 

It is important to have both surfaces 
of the glass flat, smooth and parallel. It 
is also safer to have a tough paper ring 
between the screw gland and the glass, so 
that tight it will 
prevent the metal from grinding on the 
The packing ring under the glass 


when screwing down 
glass. 
is leather. 

Two of these gages were used, connect- 
ed by 3g inch heavy pipe with the top and 
bottom of the accumulator, one being lo- 
cated in the pipe 4 feet below the top and 
the other 5 feet below that. When work- 
ing the water is supposed to be kept be- 
tween them and especially not allowed to 
get below the lower one. Just below the 
lower sight is the connection to a pressure 
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gage. At the top and bottom of the ver- 
tical gagepipe angle stop valves areplaced, 
the upper one having a chain wheel on it 
with the chain coming down to a conveni- 
ent hight so that the valve can be shut 
quickly should a gage fail under pressure. 
The two bottles are connected at the bot- 
tom by 114-inch pipe and to this the pump 
pipe and press pipes are connected. 

A triplex single-acting belt-driven pump 
114x5 inches was installed for operating 
the 
the accumulator with air pressure of 300 
to 500 pounds when the water stood at 
the lower gage. The tank from which the 
pump drew its supply of water was placed 
so that the fluid would flow into the pump 
by gravity, Into the suction pipe an air 
pipe was tapped having on it a throttle 


system, It was necessary to charge 


valve. 

To pump air the air pipe was left open 
and the water suction pipe was throttled 
to allow enough water to go with the air 
to seal the valves. It was found that 300 
pounds was the highest air pressure that 
could be obtained by this method. To get 
a higher pressure an air pump 3 inches 
diameter and 6 inches stroke, single-acting, 
was mounted and driven by a crank on 
the end of the pump shaft. This pump 
had a suction pipe to the tank and the 
air pipe was placed in it, and the discharge 
pipe was run into the suction pipe of the 
triplex, making a compound air pump. 
The mixture of air and water is pumped 
till the accumulator is filled to the upper 
gage, when the water is drawn down to 
the lower gage. This is repeated until 
there is enough air to produce the required 
pressure when at the lower gage. 

With the pump running 100 revolutions 
per minute, it takes 314 to 4 hours to 
It re- 
quires some experience to find how much 
water must be let in with the air to get 
up the pressure in the least time. In op- 
eration there is a gradual loss of air, prob- 
ably partly from leakage and partly from 
absorption by the water, and this loss is 


get up 500 pounds air pressure. 


supplied usually whenever the system is 
idle. 

To get automatic control of the pump 
when in regular operation a belt-shifter 
was used, which was operated by a plunger 
actuated by the 
which stopped the pump when the pres 


the pressure in system, 


sure got too high. The plunger was 3¢ 
inch diameter and was weighted with re 
movable weights, which were changed to 
suit the pressure required. 

This is not a satisfactory plan of con 
trol, and it is better to the pump 
run continuously and control the pressure 
the pump 
discharge pipe, operated by the controller 


have 


by having a switch valve in 
plunger, so that when the pressure reaches 
the maximum point it will lift the valve 
and allow the water to discharge back 
into the supply tank or the pump suction 
pipe. It is of course necessary to have a 
check valve between the switch valve and 
the accumulator, so that the pressure will 
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, 
not force water back through the switch 
valve. 
More 
quired, and 
pump, 14 
control this pump it was decided to put a 


pumping capacity was soon re 


a duplex, direct-acting steam 
2x10 inches, was put in. Ty 
throttle controller on the steam pipe to be 


actuated by from the 


lator; but it 


pressure accumu 
was discovered, when corres 


ponding with makers of pump regulators, 


that a Mason differential pressure regu 
lator would give complete control, the 


itself 
The 


was used and thx 


part of the con 
\lason 


adjustment of 


pump 


serving as 


troller standard regulator 
screw 
proved to be sufficient to get any pressure 
from 500 to 2,500 pounds in the 


lator, and it is 


accumu 
fall of 


starts 


so sensitive that a 


20 to 30 pounds in the accumulator 


the pump. This pump will not pump air 


and the air charging is still done with the 


triplex pump. It will be observed that 
the accumulator is in fact nothing but a 
large air chamber for the pump, pro 
vided with a means of charging it with 


air. It is very interesting to watch how 
promptly the steam pump responds to the 
demands of the presses, and where some 
variation in the working pressure is al 
lowable this system is so good that it may 
be adopted with entire confidence in the 
In operation there has been found 
the pipe 


comparatively short, 


results. 


no need for safety valves on 


lines, as they are all 


and of course the accumulator does not 


need one, as the air pressure is perfectly 
elastic and without inertia. 

I have spoken of water being used in 
the system, but a partly refined grade ot 
petroleum is really used instead of wate 
This, however, is a possible source of dan 
and it doubt that | 


watched the first charging of the accumu 


was with some 


ger, 


lator, because an air pressure of 2,000 


pounds on top of oil, and at a sufficient 


temperature, would be a combination for 


producing a first-class gas explosion 
However, the air pressure accumulated so 
that the heat had 


When the pressure is changed from 50 


slowly time to radiate 
to 2,000 pounds it is done very quickly, but 
it does the 


seem near the danger point 


not increase heat enough to 
In case of a 


bad CX 


soon as the heat 


fire there is no doubt that a very 


plosion would result as 


reached the right point, and where oil ts 
used it would no doubt be best to have a 
valve on top of the accumulator, which 


when the heat reached 
the 


would let off the air 


a given point; something like auto 


matic sprinklers used in buildings to put 


mit incipient fires 

In hydraulic systems it is an advantag« 
to keep the working fluid free from all 
matter large enough to lodge in the pump 
ind we tried to 
the 
tion pipe inside the tank, but this was 


frequently troublesome, on account of get 


valves and cause trouble, 


do this by putting a strainer on suc 


ting clogged so that the pump could not 


get its supply. To overcome this a special 


tank was made, of 


a rectangular shape 
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and of a width one-half the length. Across 


this, in the middle, is a partition which 
reaches from the 
the bottcm. 
About 1 
one end, a brass cloth screen is 
which is easily removed, as it rests on 
angle-irons around the inside of the wall 
All the discharge 


pipes trom the presses 


project just through a cover on this end 


of the tank The discharge from. the 
pipes keeps th in rapid circulation 
above the “<creen and prevents it Irom 
clogging, and as it is easily removed for 
cleaning when required, it has proven a 
success. 

The pump suction pipe is attached to th 
other half of the tank in the center of thi 


The 


bubbles 


bottom partition in the tank pre 
from getting into the 
fluid 


partition to 


vents air 
half of ] 


suction the tank, as all the 


has to pass down under the 
get there, and this compels nearly all the 
the first half 


all the 


11 bubble s to be liberated in 
This is important, because air which 
goes into the duplex pump collects in thi 
valve chambers and produces irregulat 
motion with pounding. 


Che 


the operating 


weak point in this system now 1s 


valves at the presses. A 
valve is needed which is easily operated, 
reliable and durable, but we have no such 
one yet. 


With 


of the system is, there 


valves as satisfactory as the rest 


would be no cause 
for complaint, and if any of your readers 
know of such a valve, I would be pleased 
to see some account of it in your columns. 
BeLL CRANK 


A Punch and Die for Slitting. 


American Machinist: 


Editor 


I was lately asked if a die could be mad 








top to within an inch of 
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out at the rate of f1 jOO to 500 per min 
ute trom good material; but a good deal 
of waste from other work used, which 
( Cs! \ quite I 

Che die was made t W In a piece 
ot 5x5xI-inch t ee e rectangular 
h was 1! de I large! i 
\ t t pir ! Pha 

ich w upied by a he each ot 
bloc ( W W e same time 
gag i t ite punched and 
1 support on the bac f the punch / 
Fig. 3, while bla ie thre 

Che cuts wer ‘ ich long | 

ike them the |] ( in the d wert 
ade 5-32 inch long: n the cut 

lhe punch £, Fig. 3, was made the size 


ind to fit nicely 


in the die between the blocks C and thx 


edges of the di 


lhe punches /7, Fig. 3, were made 3-32 
inch shorter than the punch E and 10x 
237 inch cross-section (.237 being one 


fifth of the width of the press-board), with 


the corners at J rounded a trifle to prevent 


eating off the tongues on the papet Phe 
mall punches were fitted into the punch 
plate and riveted on the upper side. The 
large one wa held with screws and 
dowels. Next, two little push-out block 

K, Figs. 2 and 4, were made to fit freely 
in holes F with a small round base be 

low the di These are forced up level 


with the die by springs, n hown, press 


ing against the to discharge 
the 


pressed down by punches [7 


tongues of the pre boards that are 


every time 
the press comes down, and were kept from 


projecting too far by the round base be 


low. 
\s the material to be punched was soft 
] strip V 


we needed a | about 18 
inches long, with two support blocks N t 


ne guide 
































to punch out press-board pieces, .008 inch hold up the material while it is being ted 
thick and like A, Fig. 1, with three cuts in) up and under the puncl 
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PUNCH AND DIE FOR SLITTING AND ¢ r'TING OFI 
one end. They were wanted by the hun Che die w screwed and doweled t 


dreds of thousands and must be made 


1 


cheaply. After I was permitted to make 


four cuts instead of three, I designed a 


little die that works well and turns them 


plate O, which had two recesses for the 


prings mentioned above. 
Eight sheets to be punched were pasted 
together on one edge and fed along guide- 








1720 


strip M under the punches while the ma- 
chine was running continually. The little 
stripper-plate P on the guide-strip strips 
material off the 
free to 


punches and 
the 


the small 


leaves it move every time 
punches are up 

The advantage of a die of this kind is, 
that you do not waste any material what- 
ever, except at one edge of the sheet (the 
40X40 
are fastened together, and that 


size of which is about inches ), 
where they 
could be reduced to a minimum by careful 
pasting or by holding the sheets together 


by light 


Another advantage is the continual run 


suitable clamps 


ning of the machine without any self-feed 
attachment either on the die or the ma 
chine, as the sheet stops against block C 
every time the punches are up and it is 
pushed forward, thus allowing the ma 
chine to work continually. 

[ use the same kind of dies for punching 
zine pieces of different sizes, from IM%x2 
to 2x4!4, with square corners and a round 
hole in the center, 14 to 3¢ inch diameter, 
blanking them by cutting only the tw 
edges every time, leaving no waste more 
than from the round hole and using the 
same simple self-feed, and I double the 
output by punching two thicknesses at a 
time and cutting directly from sheets 2x3 
feet, without shearing into strips, at the 
rate of 120 to 160 a minute. 

In making dies of this kind it is very 
important to have the blocks C high 
enough so that the punch operator cannot 
possibly get the material over the tops of 
them, as that would be sure to dull the 
die quite badly. 

Another safeguard I 
these dies, in the form of a guide-piece 
on the top of the block that the material 
is fed up against, and reaching out over 
the sheet an inch and at the time 
bent down, only leaving room enough be 


tween it and the die to let the sheets pass 


put on some of 


Same 


freely 
Both the die and the punches are hard- 
very light straw 
TooLMAKER. 


ened and drawn to a 


color 





A Special Tool for Cutting Out Large Fiber 
Washers for Embossing Rolls. 
Editor American Machinist: 
In a shop in Brooklyn, where they make 
the rollers of 


large embossing 


which are made up of fiber washers forced 


presses 
on to machine-steel shafts, | saw a tool 
for cutting the washers from the sheets. 
This is shown in Fig. 1, and the manner 
of using in Fig. 2. In the shop referred 
to two sizes of washers are used, one size 
15 inches in diameter with 4-inch hole, 
and the other 18 inches in diameter with 
The the fiber 


board is '% inch. 


5-inch hole. thickness of 


As shown in Fig. 1, the tool consists of 
a t-inch drill with a cutter head beam B 
let through a slot as shown, and fastened 


by two screws. C and D are the cutter 


heads, which are finished to a good sliding 
fit on the beam, and / and /H/ the cutters, 
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which are hardened and tempered and let 
into split seats in the cutter heads and 
fastened by the screws G. The cutting 
tools trifle than 1-16 inch in 
thickness and are given sufficient back and 


are a less 
side clearance to allow them to cut freely. 

Fig. 2 shows how the tool is used. A 
piece of 1'4-inch planking is fastened to 


- 
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FIG. I. TOOL FOR CUTTING OUT LARGE FIBER 
WASHERS. 
the drill press table, and the table is 


clamped in central position. A small pin 
forced into the planking at the 
serves as a gage for locating the fiber be- 
neath the drill and also to space the wash- 
The drill shank is fastened in 


right 


ers evenly. 
the chuck in the drill spindle and the tool 
is rotated at about 40 turns per minute. 
The drill cuts first, and as soon as it has 
passed through the fiber and entered the 
wood the inside and outside cutters begin 
to cut. <A slight pressure is all that is 
necessary to make the tools cut, the shav- 
ings curling up nicely, and as soon as they 
have passed through the fiber a quick raise 
on the feed lever causes them to pull free 


Outside Cutter 
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FIG. 2. THE TOOL IN USE. 


and clear of the work. As will be seen, 
the tool cuts the inside and the outside of 
the washer simultaneously, and as the in- 
sides are used as washers for smaller sized 
rolls two washers really are produced at 


once. JosepH V. WoopwortH 





System and Discipline in the Shop. 
Editor American Machinist: 

After reading the second and third let- 
ters from “Dutch” at pages 1315 and 1520, 
I think he does not properly appreciate the 
efforts of those who responded with advice 
about his difficulty. 

His first letter that 
after much effort he had failed to get his 
employees to properly care for tools and 


was a confession 


return them to their places, yet in his sec- 
ond letter he says: “I hope there won't 
be anyone foolish enough to think that 
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because a man is not too self-conceited 
to value the opinion of others he is not 
capable of managing a shop.” 

If he knew how to manage a 
shop, he should have told us that and re- 


stricted his inquiry exclusively to the ques- 


SO W ell 


to cure men of their careless 
“IT could not, 


tion of how 
habits. He says: and can- 
not now, induce myself to believe that a 
shop with twenty-four men, and these men 
doing what could reasonably be expected 
of them, needs a toolroom.” 

He thinks there may be some scheme, 
if he could only find it, that would “make 
orderly” without 
tion of the 
any. He is simply the victim of a delusion. 
Millions of dollars have been wasted by 


men a particular selec- 


men or without discharging 


able and intelligent men who made a life 
study of the problem of reforming various 
habits of men, and the results have been 
utterly insignificant when compared with 
the force expended. Where there has been 
any success at such efforts, it has resulted 
only from making this the sole business; 
anything else that was accomplished at the 
The 


army and navy are the best examples of 


same time being merely incidental. 


what can be done in human discipline. Ex- 
cept in time of actual war, about the only 
thing done is to train the men to a certain 
set of habits, and this is done by officers 
experienced in the business who have al- 
most unlimited authority to enforce the 


rules. Also, to a certain extent, the men 
are selected for the duty and are better 
than the average in some ways, In fact, 
everything possible is done to “make men 
orderly,” yet, in spite of all this, some 


men soil and wear out their uniforms more 
their 
for 


than others, neglect and damage 


arms and do various other things 
which they have to be punished, and some- 
times it is even necessary to discharge 
a man on account of extreme carelessness. 

If such is the case where the chief busi- 
ness is discipline, not profit, what chance 
of success is there in a shop where profit 
is the main thing, and discipline must of 
necessity be subordinate to that? 

All the men in the shop might be made 
orderly, but it can only be done by first 
making a careful selection of the men, and 
next by discharging all those who prove 
to be 


more for a neat, orderly shop than he does 


disorderly. If a proprietor cares 
for profits, there is no reason why he can 
not have it, as long as his money lasts. It 
is opposed to natural laws to suppose that 
men can be made orderly by merely telling 
them to be orderly or having it understood 
in some other way. All people would be 
careless if there were no ill consequences 
to them from being so. It is utterly futile 
make return the 
their places if they know that there is no 


to try to men tools to 
penalty of any sort if they do not, nor any 
reward if they do. 

Even if the majority of the men in such 
a shop are inclined to be orderly, there is 
no encouragement to continue so because, 


though they may always return tools to: 
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their places, there is no assurance that 
they will find them 
again. Men are careful and orderly be- 


there when wanted 
cause they find it saves energy to be so, 
but when the actions of others defeat this 
there is a constant influence toward mak- 
ing all equally careless 

As I stated before, 
toolroom does not 


the 


the adoption of a 
cure the men of care 
tells 
and it located 
It also tells very quickly who 


lessness, but check system who 


got the tool, can be when 
called for. 
the careless men are, and makes it possible 
to apply a penalty if desired 

The adoption of the toolroom makes it 
possible to employ careless men to the best 
advantage without their carelessness in- 
terfering greatly with the operations of 
the more careful. The success of this de- 
pends wholly upon the principle of mak- 
ing it the particular business of the tool 
department to keep tab on the tools and 
The check 


system is not actually essential to this, ex- 


keep them in working order. 


cept on a large scale, but it is a substitute 


for memory and enables more than one 


person to,care for the tools 
In the ultimate sense there is no choice 
The 
just as much a 


about having a toolroom time is 
coming when it will be 
necessity to the shop as lathes or planers 
are. In fact, it is so now, but many pro 
prietors are ignorant of it. Some of them 
have a sort of feeling that there is some- 
thing 
makes all work done in them too costly, 
but they don’t know what is the matter. 
“Dutch” had an that a 


would be of some possible advantage, but 


lacking about their shops which 


idea toolroom 
he was yet without one, and it took the 
advice of the contributors to the AMERICAN 
MACHINIsT to spur him on to the point 


of having it; for which he ought to be 


heartily thankful. 


It is pertinent to remark that his is a 
good example of the ability it requires 
to ask for exactly what you want. He 
asked for certain information and your 
contributors did the best they could to 
answer him, but they gave him much he 
did not 


not complete and explicit enough. 


his was 


The 


particular answer he wanted he failed to 


want, because question 


get 

Truly it is a great art to specifically and 
completely ask for the desired information 
and it as difficult to 


do as to give 


seems to be almost 

a proper answer 
BELL CRANK. 

Die Making—Gang or Multiple Blanking Tools. 

Editor American Machinist: 

In going from one shop to another and 


examining different methods of die- 
making I am constantly impressed with 
the old adage that “most things are new 


to somebody, while few things are new to 


everybody.” Quite often we toolmakers 
say that certain existing methods of die- 
making have some virtues and possibly 
may do in special cases, but we deny that 


ever come into general use. Of 


they can 
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course we are all so very wise, especially 
those of us who have worked in the shop 
for many years, that we assume authority 
to ignore what we call “new fangled 
ideas.”” No doubt 


of the AMERICAN MAcHINIsT have been 


many earnest readers 


impressed lately by the variety of illus 
trated contributions on punches and dies 


I presume that most of us have gained 


some knowledge by the 


presentation ol! 
this almost exhaustless them« 


Perhaps some of the most interesting 


methods of die-making are to be found 
in metal-button manufacturing concern 
Several years ago we had a large ordet 
for a cheap metal button, and in manu 
facturing these buttons we had a great 


many blanks to cut from sheet steel. Thess 
blanks called othe 
words, they were used to fill up the spaces 
but 


were “fillers,” or, in 
between the fronts and backs of th 
assembled in a foot 
the 


tons as they were 


’ 
tools 


sketch of 














press. I send you a 
we made to cut the blanks, which may be 
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MULTIPLE DIE FOR BUTTON BLANKS 
of interest to some of our die-maker 
friends. 
The cast-iron holder PH carries the 


three blanking punches P held by the set 
screws S. The views of the cast-iron die 
bed DB illustrate the method of holding 
the inserted blanking dies D by means of 
the die-holder plate 7 (machinery steel), 
which is keyed into the die-bed D B by a 
tapered key. LLL’ represent the locating 
screws which hold the dies ) D D in place 
from the base of the DB. The 
blanks, after being cut, pass through the 


die bed 


into a 
the lo 


dies and 


dies D and the locating screws L 


box. A 


cating screws 15S 


view of one of 
Both the 


punches are made from first quality tool 


sectional 


given 


steel (we prefer Styrian). The punches 


are hardened and tempered; the dies are 
hardened, tempered and ground 
them 


In making the dies we “crown” 


on the which makes it much ¢ 


iSicT 
Wi 
locate the three dies in H so as to obtain 
the most num’ 


top, 
to grind them when they get dull 


er of blanks from the given 


strip of metal which leaves only a litt 


waste or scrap. The bottom or bearing 
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Surtace of the nserted dies must be 
ground true after hardening Our oper 
back, single-acting blanking presses art 
equipped with an automatic multiple paw 
ratchet feed which device a small frac 
nal part can be added or subtracted 
from its length of feed. The several pawl 
re disengaged ‘ v by a leve 
connect ef tachment 
MA ruc! 
By the Help of the Foreman. 
| At \ 
Y ¢ ( ead wit 
ere | \ occasions 
p ( ‘ eby commemorated 
give us good pi t vi ge from whicl 
» note the evidences of our progress, and 
Ss quite mary t t you tell 
f constant improvement in the ways of 
doing things, in the perfection of our pro 
duct and in the quantity of work turned 
out. You had quite a time of it in enum 
erating the multifarious agencies that have 
co-operated to produce the grand _ total 
Your errors, as might have been expected, 
were more after all of omission than of 
commission, I was hoping that you would 
not forget in your story the arduous and 
thankless, but very necessary, work of the 
shop foreman, but that is just what yo 


did, and this is for a reminder 


I am afraid there is not much progress 
average 
I am not claiming 


or improvement to be noted in the 


shop foreman himself 


for him here any honorable mention fot 
what he now is as compared with what 
he was, but rather for what he has en 
abled or helped others to do for the gen 
eral advancement. He has been, and he 


always is, too busy in shoving or guiding 
to help himself along 
remains the faithful, 


untiring and lightly appreciated servant of 


things in general 


very much, and he 


all Things have gone along so swim 


mingly all these years, so much work has 


been done and so well done, our ways of 


doing things have so advanced and our 


speed of production has so increased for 


no reason more potent and patent than 
that the foremen in the different shops 
have been doing their work so thorough 


As the foreman in 
if he i 
hour, and things begin to 


ly and so untiringly 


any shop is immediately missed 


absent for an 


have a different hum at once, so the tune 
to be sung at our quarter-century festival 
would have been a very different one but 
for the constant and active presence of th: 
foremen 

The duties and responsibilities of the 
shop foremen have increased greatly with 
the development of the trade. There are 


more things to be 
looked after 


conceded that some 


looked after, and to bs 
harper, although it may be 
of them are different 
in kind. Besides a and 


more numerous 


intricate detail of supplies at the begin 
a more exacting precision and 


the othe 


ning and 


ndence to st 


corresp andards at 


end, the routine between is more elaborat 


ed and provides more frequent opportu 
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nities for errors if not all maintained in 
synchronism. It may not have occurred 
to everyone that besidzs the education of 
the apprentices in the shop, or of those 
avowedly “learning the trade,” there must 
always be maintained, whether conscious- 
ly or not, a system of education for the 
established hands of the shop as well. 
Even if they may not be expected to im- 
prove beyond a certain recognized stand- 
ard, it is still no little task to hold them 
constantly up to that standard by criticism 
and suggestion and to keep them all well 
disposed and effective. The foreman’s du- 
ties and responsibilities have increased and 
no automatic or labor-saving contrivances 
have come in to help him. He has to do 
his work unaided, and day by day he is 
usually so used up by his labors as to leave 
little surplus energy for the promotion of 
the usual side schemes of betterment which 
many other mechanics are in the habit of 
working. 

There are some curious things that have 
puzzled me more than a little about the 
recognized position—better say unrecog- 
nized—of the foreman in the up-to-date 
shop. I have no hesitation in saying that, 
aS a general thing, for the hard and re- 
sponsible work of the foreman who is all 
right, and for the results dependent upon 
his faithfulness and efficiency, results 
which generally are not missing, he is 
not paid enough in comparison with what 
others are paid. Then I am in a quandary 
at once. I don’t know whether it is that 
the foreman is not paid according to his 
actual deserts because he is not adequately 
appreciated, or whether he is not appreci- 
ated because we do not pay him enough. 
I have rather come to the conclusion that 
there is another reason independent of this 
dilemma, and that is that he is not open 
to the free competition of the labor market 
as is the ordinary workman. The journey- 
man can go from shop to shop as the fit 
takes him, and if a man is wanted anywhere 
he is pretty sure of getting a job and at the 
prevailing rate of wages, and the prevail- 
ing rate of wages will vary more or less 
according to the times, and he will get on 
the average and for all the year round 
about what men in other trades get with 
whom it is fair to compare him. If he 
shows himself pronouncedly better than 
others as a workman, he is pretty sure 
also of getting better wages. 

Now the foreman’s position is some- 
thing entirely different. When he happens 
to fit he is almost necessarily a fixture. 
You can’t afford to change foremen very 
often because they have to know so much, 
not only about the trade in general, but 
about the ways, traditions, facilities, ex- 
pectations and many other things con- 
cerned with the running of the individual 
shop. He must know how to handle the 


proprietor on the one side and the work- 
man on the other, and must have the 
faculty of lubricating the human machite 
and making it run, not only smoothly, but 
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also up to speed under a full cut. As the 
proprietors all know that it does not pay 
to change foremen often, and as such 
changes are comparatively infrequent, 
when a foreman does get out of a job, no 
matter how good a man he may be he is 
apt to stay out for a while. There are 
often no positions open that he can hear 
of or only a few widely distributed over 
the country, or the shops may have special 
and different lines of work to which he 
is not accustomed, so he is never in a 
position to make a sharp bargain for his 
services, but is generally compelled to ac- 
cept pretty near what is offered, and we 
all know that salaries are not apt to rise 
very rapidly on shop proprietors’ offerings. 
This peculiar position of the foreman may 
be allowed to help to account for the fact 
that while with the lapse of time his posi- 
tion has become more important and re- 
sponsible, while he is required by the cir- 
cumstances of the times to know more 
and deeper of the mysteries of practical 
production, he is not accordingly increas- 
ingly recompensed. As the thing stands, 
the pecuniary outlook is not of the best 
for the shop foreman. He has always the 
alternative of getting out of the trade, and 
whenever he does he is not apt to be a 
loser, although the trade may be. 

I suppose I have said enough about this. 
I am not in the foreman business myself 
and have no personal interest in the mat- 
ter except as I like to see every fellow get 
what he ought to get, and in our self- 
gratulation over the ‘all-around advance 
I would like to have it so fixed that the 
shop foreman may feel warranted in par- 
ticipating in it with all the rest. 


TECUMSEH SWIFT 





A Simple Universal Joint. 
Editor American Machinist: 
We required a universal joint at short 
notice for an experimental machine. The 
sketch, sufficiently clear without further 


Square 
Hole | i 
A ' 








American Machinist 


A CHEAP AND SIMPLE UNIVERSAL JOINT. 


elaboration, shows how it was made. The 
end A was made a rather shaky fit. No 
machine work was done on it—simply filed 


up. COSMOPOLITAN. 





A Draftsman’s Temptation. 
Editor American Machinist : 

A word on Mr. C. E. Coolidge’s con- 
tribution at page 874 on “Average Draw- 
ing Room Practice.”” Mechanicai drawing 
is a grand study and profession for a 
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young man who has a liking for it, but 
how few young men while at college, stud- 
ying in a large, airy classroom, with every- 
thing to make study a pleasure, give the 
practical side of drawing a thought? Let 
me give a little of my experience of what 
is every-day work for a draftsman: About 
eighteen months ago I was called on to 
make a drawing for some changes in a 
boiler-room, part of which was already 
erected. The old steam plant consisted 
of two batteries of boilers located in an 
old building with very low roof. By the 
side of these boilers another battery was 
placed and almost completed, when the 
superintendent changed the plans and add- 
ed two new batteries instead of one, and 
in the change part of a factory building 
had to be removed. The drawing wanted 
was for the main steam “header.” The 
new boilers were not under cover and 
the weather was about 18 below zero, The 
old ones were under cover, and a close 
one at that. To get any data and meas- 
ures I was obliged to go back and 
forth from heat to cold, and I suffered 
from both so much that I guessed at a 
number of the measures. 

The work of putting in the header was 
to be done by contract. Here is where | 
was up against the real thing. The con- 
tractor looked the job over and then over 
my drawing. The superintendent wished 
to hold the contractor responsible for the 
work, but he would not guarantee beyond 
what the drawing called for. The outcome 
of the whole thing was that I was obliged 
to go all over the work again. 

I relate this experience to show that, 
while I knew how to the data and 
make the drawing, I was tempted, owing 
to existing difficulties, to take a few 
chances and slight my work. 

To the student: Do not get careless 
after leaving “Drawing Room Practice.” 
Even if drawings are made under difficul- 
ties, unless made correct better not make 
at all. MACHINIST 


get 





Recklessness of Workmen. 
Editor American Machinist: 

Whenever I read or hear of a workman 
who, through some careless act of his 
own, has been injured in the machine 
shop, I cannot help recalling the reckless, 
yes ‘oolhardy, habits of certain of the 
employees in a cartridge shop where I 
worked when a boy. And when I con- 
sider some of the risks which those men 
often deliberately ran, what little hair I 
have left upon my head is apt to rise, and 
I find myself wondering that so few peo 
ple were seriously injured in that shop. 

It was not a large place—perhaps the 
entire force included not more than sixty 
hands—and was located in a small coun- 
try town. Although some of the materials 
dealt with were of a very dangerous char- 
acter, the discipline in the shop was not 
rules and 





very severe; there were few 
regulations to be rigidly observed, and no 
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notices were posted about the place warn- 
ing workmen against certain moves which 
would be likely to get them into trouble 
of a painful nature. In fact, the shop 
was operated on the whole, in much the 
same manner as any ordinary factory 
would be run in a little town where every- 
one knows everycne else intimately, and 
where employers and employee? are more 
or less closely associated in all local affairs. 

This was before the day of smokeless 
powder, and ell cartridges were loaded 
with black powder, this being brought 
from the mills many miles away in four- 
horse wagons and stored in a brick maga- 
zine near the shop. 

Both rim and center fire cartridges were 
made, the smaller sizes being loaded un- 
der hand presses and the rest in semi- 
automatic machires, In loading ball cart 
ridges on these machines two operators 
were employed, one placing the shells— 
which had of course been primed—on the 
table in front, ‘rom which they were car- 
ried by a dial under the powder charger ; 
and the other placing the balls, or bullets, 
in a dial at the rear which carried them 
around over the shells and under a punch 
that forced each ball down into place in 
the charged shell below. It in con 
nection with this loading operation that 
we had the liveliest and most interesting 
experience. 

The powder 
wood building near by (where only one 
keg of cach grade was open at a time) 
in a covered box containing eight cans, 
each can holding one pound. Th 
was placed in a sma’‘l pocket which was 
built out from the side of the 
room and closed with a sliding door at 
the front. The 
an annex to the 
about 12x24 feet. 
this little building, and over each was a 
large canvas-covered frame so placed in 


was 


was brought in from a 


box 
loading 


loading room was really 
shop proper, and in size 
Two machines were in 


the roof that in case of trouble below it 
would lift in a hurry and relieve the pres 
sure. 

The loader magazine was a cone-shaped 
affair, about 2 
steel and fitted in such a manner in the 
casting in which the charging dial ro 
tated that the small opening at the bot- 
tom of the cone came directly over the 
hole in the charger. There 
more than one pound of powder in the 
magazine, but that was quite enough when 
fer any reason it went out at the top 
instead of the bottom. 

One pound of powder is a small quan- 
tity when compared with the hundreds of 
pounds backing up the huge projectiles 
in some of our modern guns; but—did 
you ever sit in a small room, with your 
head within a foot and a half of a rather 
thin. sheet-metal receptacle containing a 
pound of powder, when that powder ex- 
ploded? It’s an interesting experience, I 
can assure you. 


feet high, made of sheet 


was seldom 


I’ve been there. There’s 


a snap and a flash as a primer is caught 


under the shell dial or exploded by the 
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pressure of one of the punches; a line of 
flame leaps quicker than thought across 
that dial to the powder chamber and then 
there’s a deafening report and for a few 
everything seems to be _ badly 
mixed. After realizing that you are not in 
the chair where you should be, you pick 


seconds 


yourself up from the floor (where in some 


sudden and unaccountable manner 
have been more or less gently dropped) 
and finding that neither yourself nor your 


fellow-operator has been seriously injured 


vi yu 


you begin to wonder how long it will 


take to repair the machine, get the roof 
sewed together (for it has separated along 
the entire ridge), replace some of the 
windows, and repair the door which has 
left its the 


and 


hinges and now rests on 
somewhat bat 
wish to know 
put right 


for you are running piece-work and time 


floor 
tered 
when 


presents a 
You 


will be 


appearance, 
these things 
is money. The other employees in the 
shop, after looking you over and viewing 
the wreckage about the room, go back to 
work; a “blow up” on the loader has oc- 
and 
great excitement. 


therefore causes no 
Well—after a little the 


machine is again in commission and run 


curled before 


ning along as before. 
With 


examples of 


this and other equally striking 


the force of gunpowder 
brought to their attention, one would think 
that workmen in such a shop would be the 
Such, 


was not always the case, and it was of 


most careful of people. however, 
some of the 
that place that | 
started this letter. 

I went out one morning, when employed 


thoughtless performances at 


was thinking when | 


on the loader, to fill my powder cans in the 
building where, as already mentioned, we 
always had open one keg of each grade of 


powder. A man out there sat straddle of 


a plank, which rested upon two kegs, 
pulling balls out of old cartridges 
that had been returned from the store 
which handled the goods; it being 
customary to remove the bullets from 


all such cartridges and run them over 
again, the shells being turned into brass 
As I stood over a keg 


had 


about 25 


or copper scrap. 
the head 


which 


from which been removed 


and in was pounds of 
engaged in scooping up the stuff 
heard a 


sharp crack directly behind me, and with 


powder 
and filling my powder cans, I 
out looking around to investigate, made 
rapid time out of the building. I heard 
laughter as I struck the road, otherwise | 
might, perhaps, be running yet, and upon 
returning to the powder-house found that 
that bullet extractor, thinking he would 
have a little fun at my expense, had placed 
a primer on the iron strip under which 
he slipped the heads of the shells while 
drawing the bullets, and exploded it with 
a blow of his pincers. He sat with a keg 


of powder—wide open, understand—at 


either side of him, and with loose powder 
lying on his board and about the floor de- 
exploded that Why 


liberately primer 
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some of the loose grains of powder were 
not ignited, and, through these and the 
loose powder about the place forming a 
trail to the kegs, the powder in the latter 
touched off, I do not understand. Anyone 
who has ever observed the ease and rapid 
ity with which a flash of fire passes along 
powder-sprinkled surface will ap 
It must 


over a 
preciate the situation thoroughly. 
have been our lucky day; that both of us 
come” 
think, 
However, this is 


“Kingdom 


folly 


were not blown to 


through this piece of was, | 
little 


only one illustration of what a thoughtless 


short of miraculous 


fellow will do when looking for excite 


ment 

The boys at the shop were in the habit 
of purchasing their ammunition — for 
Fourth of July celebrations and hunting 
purposes, of the company. One of them 


started up the street one night with a can 
vas bag containing 5 or 6 pounds of pow 
arm \ 


cigar in his 


der under his fellow workman 


with a lighted mouth ap 
proached and, engaging him in conversa 
tion, held the business end of his cigar so 
we could almost smell 


Phe of the 


powder did a quick side step and the rest 


near the bag that 


scorched canvas proprietor 


of us moved up the street with consider 
able alacrity Phe with the cigar 
seemed to think he 
the but 
able to see the 

| 


man 
had al 
personally | 


good 1oke on 


crowd, never was 
joke. Such would-be jok 
hould be for by the 


as they certainly are not fit to 


ers, | relieve cared 


State, run 
at large among their fellow being 


Not 


ind fire escaped as luckily as did those in 


all experimenters with gunpowder 


the cases cited. A young fellow sat at 
work at his bench late one afternoon in 
the winte: For illumination he had an 


and on the lamp 
This 


and com 


ordinary kerosene lamp 


chimney was a pasteboard shade 
shade was improperly guarded 
menced to smoulder, then to blaze. Quickly 


removing the shade from the chimney he 


ran with it to a metal waste barrel—which 


was half filled with and threw 
He did not 
der had accumulated in 
at least he 
otherwise he 
-] 


sweepings 
it in. alize how much pow 
that dirt barrel 
top to think about it 
that 


taken no 


did not 


would have thrown 


iade into a pail of water and 


chances. The instant that fiery piece of 
pasteboard struck the contents of the bar 
rel there was a volcanic eruption. With 


eyebrows and the greater part of his hair 
missing, with face, hands and arms dread 
fully burned and eyes so filled with dirt 


and powder that it was impossible to tell 
whether his sight had been badly injured, 
the young man was taken to the nearest 
drug store, there swathed in cotton and 


sweet oil, and then carried home to await 


medical attendance After several long 
and dreary weeks he went back to work 
in as good condition as before. And he 


was, perhaps it is unnecessary to state, a 
wiser and more careful employee than he 
had previously been 


S. F. Artuur 
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Modification of the English Patent Law. 
We have received from Mr. W. Lloyd 

Wise, of London, a copy of a paper read 

by him before the Society of Chemical 

Industry of Great Britain on Preliminary 

Examination of Applications for Patents, 

which outlines a patent law scheme which 

has been incorporated in a bill now be 
fore the British Parliament, it having 
passed the preliminary committee stage 
and its passage being considered assured. 

As our readers are aware, the practice 
in England is to issue a patent to whom 
soever may ask for it, ard without regard 
lack of 
such a patent amounts to nothing, but the 
idea of the English law is that the appli- 
cant shall assume the ‘task of determining 
if his invention is really novel before ap- 
plying for a patent, the courts being relied 
upon to settle the matter in case of dis- 


to novelty In case of novelty 


pute 

The objection which the Englishman has 
to our method is that by the act of the 
examiner an inventor may be denied a 
patent to which he is justly entitled. Of 
course in our case the applicant may ap- 
peal to the examiner-in-chief of the divi- 
sion and ultimately to the Commissioner 
of Patents, but the English idea is that 
the appeal should be to the courts which 
their present system insures. The practice 
in Germany is similar to our own, except 
that the lines are there drawn much more 
closely, as every American applicant for a 
German patent knows. Of course, as an 
example, Germany stands on as good a 
footing as we and Mr. Wise quite 
properly refers to some cases in Germany 
in which the methods followed have led to 


do, 


flagrant injustice, these cases being the 
epoch-making inventions of the Bessemer 
process and the Siemens regenerative fur- 
nace. It has, in fact, been stated by Sir 
C. W. Siemens that, as a rule, patents are 
granted in Germany for small mechanical 
improvements, but very rarely for an in- 
vention embodying any new application 
of any physical principle. 

The general scheme of the proposed new 
sritish patent law recognizes the fact that 
the inventor should be saved the expense 
of a which the government 
make, not only much more cheaply, but 
much more effectively than is possible by 
an inventor through his attorneys, but it 
protects the 
injustice by the Patent Office by 
to the latter the right to refuse 
Under this the inventor 
notified of the result of the search and is 


search can 


also inventor from possible 
denying 
patents. 
system will be 
expected to amend his specifications and 
claims in accordance therewith, which he 
will naturally do if he considers the cita- 
tions to be sound, Should he, however, 
differ from the Patent Office he may have 
his patent granted as originally drawn or 
he may amend in accordance with some 
of the citations and 


others, leaving the matter for final deter- 


refuse to consider 


mination by the courts, as at present. 
There can be no doubt that the right 
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to refuse a patent by the Office does, in 
Germany, sometimes result in hardship, 
and the same may be true here, though we 
have never known a case, It is a matter 
of the practice of the Office rather than 
of the formal procedure prescribed. In 
Germany the idea seems to be to consider 
the patent a grant of public favor, and the 
aim is to make the grant as small as possi 
Here the patent is looked upon as a 


There the presump 


ble 
just title to property 
tion is against the inventor, while here it is 


in his favor 





Who Will Build the Engineers’ House? 

Magnificent engineering co-operation it 
was that so easily, apparently, raised the 
fund for the John Fritz medal and mad 
such a success of the John Fritz 
We commend to the attention of our read 
ers the following suggestion in connection 
the editorial the 


dinner 


therewith from 
Electrical World and Engineer: 

“This Fritz medal, so worthily bestowed, 
ought to be regarded as a bond and pledge 
We might 
mention one, namely, the securing of a 
commodious engineering building in this 
city, to accommodate the headquarters of 


page of 


of work in other directions. 


the various societies of an engineering and 
scientific character, and to house also the 
Engineers’ Club, which has long been the 
hearth and social rallying point of all such 
institutions. There need be no surrender 
ing of autonomy by any society; there 
need be nothing eleemosynary about the 
plan; but it does seem to us that this is a 
cause which should appeal for financial 
support to the 
placed by the skill and labor of engineers 
in generous hands. The American Insti 
tute of Electrical Engineers is very badly 
in need of a home for itself and its match- 
less select library, and we sometimes won 


superabundant wealth 


der there is not a rush of electrical mill- 
ionaires to fill the want and to cover them- 
selves with praise and glory. We have 
despaired long time of the joint engineer- 
ing building, but make bold to say that 
the man who meets these pressing neces- 
sities will do more for the arts and sci 
ences than if he added another to the 
already redundant colleges and universi 
ties.” 

Our neighbor need not despair, no one 
need despair. We certainly do not. We 
regard a magnificent engineering building, 
splendidly adapted to the needs of the 
great national societies and not unworthy 
of the metropolis of the New World, as 
among the 
that the longer it is delayed the 
the of it. It is to 
thinking impossible that some man of em 
which the 


inevitables, and we are sure 
greater 
our 


will be success 


barrassing wealth, of wealth 
engineers have made for him, will not see 
here the opportunity for at 
a noble work and securing the perpetua 
tion of his name. There would not be the 
slightest suggestion of humiliation to the 


engineers of America in the acceptance of 


once doing 


a municificent sum for the erection of the 











November 27, 1902 


home that they need. The engineers are 


largely the makers of wealth for others 


than themselves, and the house we are 


thinking of would largely be for the use 
of those who have not yet made their life 


successes and for those many faithful 
workers to whom more than a competence 
may never be expected to come. With 


Columbia University asking for ten million 
dollars at once—or isn’t it fifteen millions ? 
-with the great begging arch of the cathe 
dral standing imploringly on the heights, 
with the many not unworthy institutions 
not only in the great city but throughout 
the land receiving constantly such prince- 
ly endowments, it is really a little thing 
that the engineers can ask 

When a job comes along that must be 
done we are not usually deterred from 
doing anything by the fact that we do not 
see clearly and fully at the first the way 
to do the whole of it. 
the usual way is to go to work and to do 


The true way and 


what we can, and as we go along the way 
opens before us, usually clear to the end 
The trouble with the matter before us is 
that up to the present time we have not 
begun to consider it according to engineer 
ing methods. We have not made a move 
because the money for the work has not 
been in sight. That is not the usual way 
of the engineer, especially of the great en 
gineer, who should be interested here if 
Let 


ready, go at it in an engineering way. Let 


anywhere us, when we are really 
us discuss plans and prepare designs, and 
let 


anything to do with it 


are small have 


When we 
the plans all settled and the costs figured 


no one whose ideas 


have 
out and the attractive designs all ready 
for exhibition, then will be time enough 
to look around to see who will help us 
to build it 

Our attention is specially called to this 
matter at the present time by the annual 
meeting of the American Society of Me 
chanical Engineers. Although they have 
a house which is suitable enough for some 
of the functions of the society, it is piti 
fully inadequate for the accommodation 
the 


of the membership at meetings, so 


that it has been imperative to use a larger 


hall in the neighborhood. This, we all 


know, certainly ought not to be, and the 
inconvenience may 
The John 


co operat 10n 


spur to necessary ac 


tion Fritz dinner as a begin 


ning in was such a success 


that, as our neighbor suggests, a furthet 
working together may be hoped for with 


equally happy results 





The Metric System and European Trade. 


Editor American Machinist: 
I have carefully followed the valuabl 
articles appearing in your paper in regard 


» the bill that the U 


proposes for the adoption of 


nited States Govern 


ment the 


metric sys suntry I think 
that I have some experience with the sal 


of American tools in Europe, and believe 


American tool manufacturers are 


resisting the 


14 ally 
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bill as 


is concerned 


their 
Their German 


proposed far as European 


trade com 
petitors will probably make a demonstra 
tion of this opinion. 

The second resolution of the Cleveland 
National Machine Tool 


Suilders’ Association reproduced at page 


convention of the 


1525 of your somewhat 
ile. The 


accepted by 


paper 1s puer 


machines referred to were 


customers with only the 


adjusting and measuring screws made 


metric because at that time, namely 


two or three years ago, the demand was 


very active and the buyers accepted what 
the manufacturer was willing to give him, 


but conditions have changed a great deal 


in Europe and a large number of tool 
users now buy German tools, while they 
used to buy American tools simply be 
cause the former are manufactured thor 
oughly to the metric system 

There is no doubt that the metric sys 
tem will be exclusively used the world 
over some day, even in the United States, 
and it would seem to me that since the 
American, tool manufacturers will have 


to make the change from the English sys 


tem to the metric, it would not cost them 
any more now than later, and of course 
the sooner will be the better for them, 


as when their European trade is lost and 
in the hands of their German competitors 
it is doubtful that it will be easy to secure 
MAcHIN! SALESMAN 


it again Toor 


Paris, France 





Action of the Cincinnati Manufacturers on the 
Metric System. 


The Franklin Institute Committee on 
the Metric System has, as many of our 
readers are aware, circulated a list of 


questions among the manufacturers of the 
The 


nati have taken concerted action in reply 


country manufacturers of Cincin 


ing to these questions, and as their an 


swers give the views of a large and impor 
tant manufacturing section we consider it 


only proper that they be given in our col 


umns. The questions and answers art 
sandwiched together below: 

1. Is it not desirable to simplify and 
change the system of weights and meas 


ures at present in general use in this coun 
try 


\ It is 


ent system if it can be 


desirable to simplify the pres 


done without intro 
more confusion than 1s_ saved, 
doubt It is 


system 


ducing 


which we not desirable to 


change the 


2. In view of the fact that the following 


countries officially and customarily employ 


the metric system of weights and measures 


namely, France, Germany, Austro-Hun 
gary, Norway and Sweden, Grand Duch 
of Finland, Holland, Belgium, Switzet 
land, Spain, Portugal, Italy, Servia, Rot 
mania, Bulgaria, Greece, the Ott n Em 
pire, Japan, China (thirty-eight ports), 
Egypt, Mexico, the Central American and 
South American countries, the dependen 
cies of the above-mentioned countries and 
the Latin acquisitions of the United States 





would be ad 
the 


do you not con 


visable to adopt system in 


United States with the view of bringing 


about uniformity in weights 


\ Phe statement that the countries 


named “customarily employ the metric 


system $s a pure assumption No evi 
dence of this is submitted, while on the 
contrary, all available evidence shows that 
in some of these countries tl system 1s 
used but little, and none of them 1s it 
universal Even in France the old units 
ire still in wide use Considering the age 
of the system, this is sufficient proof that 
it cannot become universal, and all argu 
ments based on the assumption that it can 
be fall to the ground 

3. Would not the introduction of the 
metric system benefit the foreign trade of 


the United Stat 


A.—Of the millions of dollars of machine 


tools which the members of the Association 
have sold to France and Germany, the 
great majority have been sold without re 
quest or suggestion that any of the dimen 
sions be made in accordance with the 
metric system Che only changes that 
have been asked for have been in occa 


sional measuring and adjusting screws. In 


view of this experience and of the unex 


ampled growth of the export trade of this 


country during the past half-dozen years 
we cannot see any need of changing for 
the benefit of foreign trade 

4 Do you not consider that the intro 


duction of the metric system would facili 


tate and abbreviate the computations which 
present themselves in the ordinary occu 
pations of life? 

\.—Theoretically yes, though to an ex 
tent that has been grossly exaggerated 


The supposed gain, considered in its econ 
value to the nation, we consider to 
Moreover, 


is dependent upon the old units becoming 


omic 


be trifling this trifling gain 


extinct, which in France and Germany 
they have not done. On the other hand, 
the existence of both old and new units 
in those countries serves in many instances 
) ease the labor of calculations and 
to 1 ify the whole argument based on 

the theory of the metric system 
> Would not the introduction of the 
metric system, by practically limiting the 
units of weight nd measures to (1) 
the meter, (2) the gram, (3) the liter and 
4) the are; and in view of the simple 
prefix system of decimal multiples and 
submultiples existing in that system, as 
nk ng ad exp! ing quantita 

ve ot kind 
\ S| a ( d 1 ccon extinct, 
ve | the experience t metric-using 
1 ws that thev will not The 
d n of tl em will thus add to 
n ) ! » be learnes 

6 It s been tound upon investigation 
by sure f Education of the United 
Stat ind Se le Committe on 
Weights and Measures of the House of 
Comimor f Gre Britain tl i year ot 
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the school life of children could be saved 
through replacing the customary weights 
and measures by the metric system. In 
view of this fact, is not the change to be 
desired from an educational standpoint? 

A.—This conclusion is also based on the 
theory that the old units will become ex- 
tinct. If the old units are to continue, as 
all experience shows they will, the con- 
clusion is nullified and reversed—the chil- 
dren will have an additional system to 
learn and their labors will be increased, 
not diminished. 

7. What length of time do you think 
would be required to instruct artisans in 
the use of the metric system? 

A.—The experience of has 
shown that the change cannot be com- 
In view of this, we 
about the 


France 


pleted in a century. 
regard what anyone “thinks” 
matter as of no importance. 

8. Would the fact that in the decimal 
system continued fractional subdivision by 
2 cannot be conveniently carried so far 
as in the customary weights and measures 
with common fractions seriously militate 
against the the 
metric system? 

A.—We consider the advantage of the 
binary system of division to be too im 


introduction or use of 


portant to be dispensed with 

9. If the metric system were adopted 
within a few years in your business, would 
its gradual adoption entail great expense ? 
How could this expense be minimized or 
avoided ? 

A.—To adopt the gradually 
would involve making machines for years 
with part English and part metric dimen- 
sions, with constant change as the Eng- 
lish dimensions are dropped—that is, un- 
til the transition is complete. During this 
period there could be no standardized pro 
duction, but constant change. We cannot 
regard the use of both systems on the 
same machine as a thing to be tolerated, 
much less deliberately encouraged. To 
continue existing units on old machines 
while adopting the metric units on new 
ones helps matters but little, as in all lines 
of machines many parts are common to 
different the whole 
question is based on the idea that the sac- 


system 


sizes. Moreover, 


rifice of the change is measured by the’ 


cost of buying new small tools. On the 
contrary, the chief sacrifice is in the chang 
ing of standardized things—in the throw- 
ing away of standards, the value of which 
The 
value of shafting and pulley standards, for 
example, lies in the fact that by reason 
of them shafting and pulleys may be made 
in large quantities and therefore cheaply ; 
that because their fitting is insured, they 
can be made in advance and sold from 
stock as needed, instead of being made to 
order at increased cost and delay; that 
pulleys can be changed about as needed, 
and if thrown out of use become again 
available for any shaft of their size, when- 
ever wanted. Who would think of esti- 


we will not know until we lose them. 


mating the value of shafting standards to 
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the country, by the value of the turning 
and boring tools and gages in pulley and 
shafting factories? Nevertheless, that is 
exactly what you do when you tacitly as- 
sume that the cost of changing our shop 
standards is measured by the expense of 
new tools. Imagine, ‘f you can, the con- 
fusion that would prevail if pulleys and 
shafting had never been standardized, and 
you will begin to understand how ridicu- 
lous is your assumption that the cost of 
this change can be measured by the cost 
of small tools. Into the loss due to the 
destruction of standards the element of 
time does not enter, and we therefore re- 
gard the idea of a gradual change as sim- 
ply postponing and refusing to face the 
difficulties of the problem. 

10. Are you in favor of the bill, H. R., 
123, as reported from the Committee on 
Coinage, Weights and Measures, and 
which it is expected will be considered at 
the coming Congress, and 
which reads as follows? “A bill to adopt 
the weights and measures of the metric 
system as the standard weights and meas- 
ures in the United States. (1) Be it en- 
acted by the Senate and House of Repre- 
sentatives of the United States of Amer- 
ica, in Congress assembled, (2) that on 
and after the first day of January, 1904, 
all the departments of the Government of 
the United States, in the transaction of 
all business requiring the use of weights 
and measurement, except in completing 
survey of public lands, shall employ and 
use only the weights and measures of the 
metric system; and on and after the first 
day of January, 1907, the weights and 
measures of the metric shall be 
legal standard weights and measures of 
and in the United States.” 

A.—No. We believe that the difficulties 
of the change have been ridiculously un- 
derestimated, and that the metric system 
offers no compensating advantages. We 
regard the whole matter as a shop affair 
exclusively, since the confusion and ex- 
pense must be borne by the shops. We 
therefore regard the intrusion of those 
who have no pecuniary interest in shops, 
as unwarranted. 


session of 


system 


These answers were signed by the fol- 
lowing firms of the Cincinnati district: 
American Fire Engine Company, Belmer 
Machine Tool Company, Cincinnati Ma- 
chine Tool Company, Cincinnati Milling 
Machine Company, Cincinnati Planer 
Company, Cincinnati Shaper Company, 
Dreses Machine Tool Company, J. H. Day 
Company, Wm. E. Gang Company; 
Greaves, Klusman & Co.; Laidlaw-Dunn- 
Gordon Company, Lane & Bodley Com- 
pany, J. M. Robinson & Co., Sebastian 
Lathe Company, Schumacher & Boye, John 
Steptoe & Co., Smith & Mills, Triumph 
Electric & Ice Machine Company, Cincin- 
nati Punch & Shear Company, Bradford 
Machine Tool Company, American Tool 
Works Company, Jos. S. Blettner & Co., 
Barker & Chard Machine Tool Company, 
Dietz Machine Tool Company, Fosdick & 
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Holloway Machine Tool Company, I. & E. 
Greenwald Drill & Tool Company, R. K. 
Greenwald & Co., Bickford Drill & Tool 
Company, R. K. LeBlond Machine Tool 
Company, Springfield Machine Tool Com- 
pany, and others whose names we have not 
been able to get. 





Machine Tool Progress of Cincinnati During 


the Past Twenty-five Years. 

Nothing is so difficult as the collection 
of figures and statistics, especially when 
the work is done hastily. The original 
scheme of our anniversary number con 
templated the recording of the machine 
tool progress of the period covered during 
our lifetime as a periodical, but it occurred 
to us at a late date that this, if strictly 
adhered to, would omit the most striking 
feature of that progress—the development 
of Cincinnati as a machine-tool building 
center, since Cincinnati was not such a 
center at the beginning of the period cov 
ered. To remedy this we prepared, some 
what hastily, the article which appeared 
at page 1622, We now find several unpar- 
donable omissions from the list of names 
and hence do the best we can by supplying 
The names omitted 
were: The Cincinnati Punch and Shear 
Company, Knecht Bros. Company, Mc 
Crosky & Huber, The National Machine 
Tool Company, Schumacher & Boye, and 
The Shepard Lathe Company. 


the omissions here. 





Program of Mechanical Engineers’ Meeting. 

The following are the essential particu 
lars from the official program for the com 
ing meeting in this city of the American 
Society of Mechanical Engineers: 

The convention will begin on Tuesday 
evening, December 2, at the society's 
house, 12 West Thirty-first street, at 8.30 
P. M., with a discussion of the paper by 
Prof. Sidney A. Reeves, entitled “A Ra- 
tional Solution of the Problem of Weights 
and Measures.” The first evening session 
has usually been given up to an address 
by the retiring president, but this was im 
possible this year on account of the indis 
position of Mr. Edwin H. Reynolds. 

On account of the inadequate accommo- 
dations of the society house, the sessions 
of Wednesday morning and evening and 
that of Thursday morning will be held in 
the banquet room of the Sturtevant House, 
street, near 


entrance on Twenty-ninth 


will be served in 
The annual 


Forty 


Broadway. Luncheon 
the hotel on both those days. 
reception will occur at Sherry’s, 
fourth street and Fifth avenue, on Thurs 
day evening, and the concluding session 
will be at the society house on Friday 
morning. 

The annual business session will occur 
on Wednesday morning, and it promises 
to be one of unusual interest and import 
ance. Action will be taken upon proposed 
amendments to the rules and other matters 
vitally affecting the future of the society 
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The following is the order in which the 

papers are to be presented: 
WEDNESDAY MORNING 

Halsey, F. A.—‘‘The Metric System.” 

Reeve, S. A.—‘“‘Entropy Analysis of the 
Otto Cycle.” 

An afternoon for the continu- 
ance of the discussion of Mr. Halsey’s 
paper is likely to be necessary and has 


session 


been provided for. 
WEDNESDAY EVENING. 

Riley, J. C-—‘‘Apparatus for Obtaining 
a Continuous Record of the Position of an 
Engine Governor.”’ 

Slichter, W. I.- 
Engine-Driven Alternators.” 

Kent, Wm.—‘‘Heat Resistance the Reci 
procal of Heat Conductivity.” 

Topical Discussions—Smoke Consump 
tion, Elastic Resistance, Oil Burners, Oil 
Separation from Steam, Oil Tempering of 
Steel. 


“Flywheel Capacity for 


THURSDAY MORNING. 

Barnay, J. M.—‘‘A Forty-four-Foot Pit 
Lathe.” 

Porter, Charles T.—‘‘Finer Screw 
Chreads.”’ 

Tyler, C. C.—‘‘A Surveying Instrument 
in the Machine Shop.” 

Richards, Frank—‘‘Gift Propositions for 
Paying Workmen.”’ 

Trinks, W.—‘Deflections of 
Graphics.” 


Beams by 


FRIDAY MORNING 

Wilkin, J. T.—‘Rotary Pumps.” 

Lane, H. M.—‘‘Filing System for Office 
Use.” 

Nagle, A. F.—‘‘Analysis of Commercial 
Value of Water Power, per Horse-Power 
per Annum.” 

Viola, B.—**Centrifugal Machines.” 

Kingsbury, A.—‘‘Oil-Testing Machine 
and Results.” 


Concluding business. Adjournment. 





Obituary. 

John A. Grier, a manufacturer of reap- 
ers, died in Chicago, November 12. He 
served as an engineer in the navy during 
the Civil War and for many 
chief engineer of the United States Mint 


was years 
at Philadelphia 

Philo H. Skidmore, Jr., proprietor of 
the Pacific Iron Works, Bridgeport, Conn., 
died November 9, fifty-one years old, The 
works were by Mr. Skidmore’s 
father, and the son first took a position 
there in 1874, in 1884 becoming sole pro- 


started 


priector. 

Borden, prominent in 
the textile of Massachusetts, 
died November 21, seventy years old. Mr. 
Borden began his business career in the 
Fall River Iron Works, of which his father 
was treasurer. He subsequently held posi- 
tions of high authority in several large 
mills, and in 1871 he organized the Richard 


Col. 


Thomas J. 


industries 


Borden Company 
Friedrich Alfred Krupp, the head of the 
world’s greatest gun works and the richest 


died of apoplexy at 


Germany, 


man in 


AMERICAN MACHINIST 


Essen, November 22. He was the third 
successive head of the works, surviving 
his father but fifteen years, but long 
enough to have proved himself in ability 
and enterprise a not unworthy successor 
Our readers have no need now to be in 
formed of the greatness of the establish- 
ment or the high standard of its methods. 
It had grown and advanced under its latest 
head as rapidly and as safely as at any 
preceding period, and it was never greater 
or higher in the world’s estimation than 
to-day. Herr Krupp is understood to have 
deserved and commanded the respect and 
esteem of his workmen, and he was the 
originator of many schemes for their com 
fort and betterment 





° ° 
Commercial Review. 

New York, November 24, 1902 

Recently we observed that the machine 
tool business showed a falling off in the 
While there was a dis 
position in some quarters to question the 
find 
unanimous concerning it 

The writer, during the past week, took 
occasion to interview prominent machine 


volume of trade 


now opinion pretty 


statement, we 


tool men for the purpose of obtaining their 
the The 


the explanations they 


remarkable 
offered 


views on subject 
feature of 
was that experience for many years had 
shown, that between election day and the 
first of the new year, and more particularly 
as the Christmas holidays drew near, busi 
ness always showed a tendency to slacken, 
and invariably did so. They said that the 
greatest contributing factor to this condi 
tion of affairs was that business men in 
every department of trade, generally de 
voted the two closing months of the year, 
month, to going 
that was 


and especially the last 


over their for 
vanishing, first to ascertain whether or not 


books the year 
their business had been profitable, and sec 
ondly to formulate plans for its improve 
ment or revision, as the case may be, for 
the year that was shortly to be ushered in 
Those who argued along these lines con- 
tended that no surprise should be ex 
pressed now that business in the machine 
tool industry has fallen off, saying that be- 
cause of what they had stated, it was only 
Under the cir 


natural for it to do so 


cumstances, they declared, too much im 
portance should 
developments, saying that they were value 


into 


not be placed on recent 


less as regards giving any insight 
what the future would bring forth. 

From the comments made, the inference 
machine-tool men ex- 
dull 
In the 


that orders will not only 


can be taken that 


business to be until the advent 


pect 
meantime they 


be less 


of the new year. 


believe 
numerous than they have been for several 
months past, but that more hustling than 
usual will have to be displayed by those 
who wish to capture such as will be given, 
which is only another way of saying that 
little 


competition is likely to be a more 
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keen during the next few weeks than it 


has been for some time 
“Between now and the first of January,” 
said a machine-tool manufacturer, “even 


will 


past 


are few and far between, we 
fully occupied, for I don’t 
suppose there is a house in the trade that 
hasn't enough orders on its books to keep 


if orders 


find our time 


its working force busy until at least then 


Should I be mistaken, I think that those 


orders in 


who have not will get enough 
the meantime to keep them going.” 
With the slight let-up in the trade in 


machine tools, some speculation is in 


dulged in as to the effect, if any, it will 
have on prices. We have frequently noted 
the fact that since the formal advances of 
10 per lathes, drills, 


part of 


cent. were made in 


shapers and planers in the early 


last summer, current sales have been re 
markable for their strict adherence to 
them. We say remarkable. because at the 
time these advances were made, and as 
we have noted before, there was a tenden- 
cy in some quarters to doubt their main 
tenance \t the same time it must be 
said that conditions for several months 
were favorable to their maintenance 

But now that these have ch inged, evel 
though slightly, there is some gossip as to 
what will happen to the advances. In the 
first place our best advices are that the 
situation is not serious enough to warrant 
the consideration of such a thing, opinion 
strongly inclining to the belief that the 


lull which has overtaken the trade is going 


to have a transitory duration 


Prices in the machine-tool trade are too 
strongly intrenched to be affected by every 
lo begin with, some 
machine 


committed to these 


ill-wind that blows 


of the leading manufacturers of 


tools in the country are 


advances Since they were made these 


manufacturers have made their prices con 


form with them, and we have yet to learn 


of a single valid reason capable of shaking 


their determination In the next place, 
those who are not committed to the ad 
vances know that the increased cost of 
labor and material, in which there has 
been no retrogression, made them desira 
ble, if not compulsory, and make them the 
basis of their sal Other reasons suggest 
themselve a to why present prices will 
prevail, but the two we have mentioned 
are regarded as controlling 

While salesrooms of machinery houses 
have borne a barren appearance during 
the present year, in consequence of the 
great rush of busine which has pre 
vailed, we notice that many of them have 


had their equipment enlarged during the 


past few weeks. This 1s especially true 
of house which represent several ma 
chine-tool interest Che salesroom of the 
Prentiss Tool & Supply Company, at 115 
Liberty reet, for example, has now a 
larger and finer collection of machine 


seen at any 


Manufac 


ould be 


time during the present year 
turers’ salesrooms also show up better in 
this respect than they have for some time 


t 
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past, notably the Niles-Bement- Pond Com- 
pany, at 136 Liberty street. The list in 
both directions could be enlarged. The 
reason for it is that deliveries are a little 
better now than they have been, and an- 
other factor has been the let-up in trade, 
which we have recently noted. 

At the offices of the American Bicycle 
Company, it is said that the reorganization 
of the company’s affairs will probably be 
completed in a few weeks at the latest. 
While details of the proposed plan have 
not been made public, we understand that 
it is proposed to convert the $9,500,000 de- 
benture bonds into preferred stock, and to 
the 
ferred and common stock. 

It is said that since the company went 
into the hands of a receiver, a few months 


levy an assessment on present pre- 


ago, an immense saving has been effected 
in all branches of its business, particularly 
selling where it is 
saving of $300,000 alone has 
been accomplished by the reduction in the 


in its department, 


claimed a 


number of factories making bicycles from 
47 to 6, and by dispensing with a large 
number of sales agencies. 

The committee on reorganization has 
come to the conclusion, so we are in- 
formed, that as long as no agreement with 
independent manufacturers as to the sell- 
ing price of bicycles exists, the company’s 
prosperity is seriously menaced, and is 
now bending its energies toward having 
an agreement of the kind made. Should 
the committee’s efforts be successful, an 
advance in the price of bicycles over pres- 
ent prices will undoubtedly be made. 

The final papers in the consolidation of 
the Sharon Steel Company, of Sharon, Pa., 
and the Union Steel Company, of Donora, 
Pa., have been signed. 
will be known as the Union Steel Company, 
and will be capitalized at $50,000,000. Mr. 
A. W. Mellon will be president, John Ste- 


venson, Jr., and W. H. Donner, vice-pres 


The new company 


Flinn, chairman of the 


The 


idents, and Wm. 
Board of 


are not yet selected. 


Directors. other officers 


The property of the Sharon Steel Com- 


pany consists of 400 acres of land, one 


blast furnace in operation and two under 
construction, twelve open-hearth furnaces 
mills, tin plate 


in operation, blooming 


works, sheet and tube works, wire, rod 
and nail factory, all in operation, besides 
limestone quarries, coal lands, coke ovens 
and coal property in the Connellsville re 
gion 

The Union Steel Company’s works at 
Donora consists of large wire, rod and nail 
works in operation and in the course of 
erection, two blast furnaces, blooming mill 
and twelve open-hearth furnaces, located 
on the Monongahela River, with 3 miles 
frontage and over 200 acres of 


The 


owns large tracts of coal lands 


of river 


land for manufacturing purposes 


company 
in the Connellsville region, and is also the 


owner of a site for a harbor on Lake Erie, 
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where the Elk River flows into the lake, 
which site consists of over 2,000 acres of 
land. 

The Wilmarth & Morman Company, of 
Grand Rapids, Mich., manufacturers of 
drill grinders, did a larger business during 
October than during any other month of the 
present year. Among the shops fitted out 
during that brief period are the following: 
With dry grinders—the Lumsden & Van 
Stone Company, Boston, Mass.; Kokomo 
Steel Wire Company, Kokomo, Ind.; 
Standard Pipe & Twine Company, New 
York; Pittsburgh, Shawmut & Northern 
Railroad Company, Perkinsville, N. Y.; 
Youngstown Iron & Sheet & Tube Com- 
pany, Youngstown, Ohio; The Globe Ma- 
chine & Stamping Company, Cleveland, 
Ohio; Magee Furnace Company, Chelsea, 
Mass.; Reeves Bros. Company, Alliance, 
Ohio; Enterprise Boiler Company, 
Youngstown, Ohio; Globe Foundry & Ma- 
chine Works, Niles, Ohio; James H. Jer- 
kins, Seattle, Wash. (two); Parsons, Rich 
& Co., Newton, Iowa; Spang & Co., Ltd., 
Butler, Pa.; Theo. F. Kalbfleisch, Glens 
Falls, N. Y. With wet grinders—Penn- 
American Plate Glass Company, Alexan- 
dria, Ind.; Pennsylvania Steel Company, 
Steelton, Pa.; Ridgway Machine & Tool 
Company, Ridgway, Pa.; Cochrane & Co., 
Lorain, Ohio; Fort Wayne Foundry & 
Machine Company, Fort Wayne, Ind.; 
New York, Ontario & Western Railroad 
Company, Middletown, N. Y.; St. Louis 
& San Francisco Railroad Company (two) ; 
James H. Perkins, Seattle, Wash.; Impe- 
rial Engine Company, Painted Post, N. Y.; 
Lidgerwood Manufacturing Company, 
Brooklyn, N. Y. In addition there were 
twelve machines shipped by the company 
to foreign countries and a number of ma- 
chines to machinery jobbers, Included in 
the were two large Style “GQ” 
“Whale” grinders, the only drill grinder 
made in the world for handling of drills 


above 


as large as 5 inches. 

The Brown-Cochran Company, of Lo- 
rain, Ohio, is at present erecting an en 
tirely new machine shop, 60x170 feet, to 
be devoted exclusively to the manufacture 
of this company’s gas engines, carbonic 
refrigerating and 


anhydride machinery 


duplex gas compressors, Equipment is 
composed of the very latest machine tools 
on the market, and is all contracted for, 
some of it being already on the ground. 
The shop will be completed about Decem- 
ber 15, and will enable this company to 
take care of their great surplus of busi 
ness to advantage. 

Charles H. Besly & Co., 
Ill., inform us that, having had many in- 


of Chicago, 


quiries for a machine with 18-inch disks 
somewhat cheaper in price than their reg 
ular No. 4 Gardner grinder, their Gardner 
grinder meets this demand. It has floor 
setting-up press, two only 18-inch spiral 
grooved steel disks, two tilting tables, 
large spindle bearings and improved coun 


Full particulars, prices and de 


tershaft. 
scriptive matter will be mailed on applica 
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tion. Their new catalog of Gardner 
grinders and Besly hand grinders can be 
had on application. 

The Chicago Pneumatic Tool Company 
report a very large increase in sales dur- 
ing the past few weeks, and all of their 
factories are working night :nd day. Espe 
cially is this the case in their air-compres 
sor department and the compressor fac- 
tory, at Franklin, Pa., is being pushed to 
its utmost capacity. Mr. J. W. Duntley, 
president, is still continuing his business 
trip on the continent, and his route is an 
nounced by cables continually being 
received by the Chicago office containing 
large orders for pneumatic tools, anneal- 
ing machines, rivet forges, His re 
turn is not definitely announced, although 
he will in all probability leave Europe in 


etc. 


the very near future. 

An interesting example of the applica- 
tion of induction motors to the driving of 
shop machinery is afforded by the plant 
of Wm. Demuth & Co., Brooklyn, N. Y. 
The original intention of the operators of 
the establishment was to make use of di 
rect current from the distribution system 
of one of the Brooklyn power companies, 
but a polyphase alternating system was 
finally installed on account of its many at- 
tractive features. Power for the factory 
is furnished by two Westinghouse two- 
phase, compensated-field alternators, 
driven by Corliss and Ball & Wood en 
gines having a close speed regulation. 
Excitation is furnished by small multi 
polar dynamos driven from the main gen 
erator shafts. The switchboard contains 
three panels for generators and feeders 
The main power system operates at 220 
volts, and all motors are wound for this 
Lighting is also supplied from 


pressure. 
the two-phase mains, special balancing 
transformers being introduced between 


the 220-volt leads for the purpose of fur 
nishing a 110-volt, three-wire lighting ser 
vice and equalizing unbalanced loads upon 
the lighting system. Motive power in the 
factory is furnished by fourteen Westing 
house type “C” induction motors, varying 
in capacity from 5 to 20 horse-power. The 
majority of these motors are mounted 
overhead upon wooden sleepers bolted to 
the beams of the floor above 
CHICAGO MACHINERY MARKET 

Pipe is lower, pig iron is believed to have 
reached the top, and deliveries of boilers 
and engines are a little earlier, particularly 
so of the smaller units. Output of the 
factories is a little greater, current demand 
may be slightly less. That is the way the 
market for power f 
producers of medium 


many of the 
(ne 


looks to 
sized units 
engine builder, who now confesses to a de 
“We 
three 


crease in inquiry, explains it thus: 


have at intervals during the past 
years largely increased the number of our 
orders, and the shops were thus sold so 
far ahead that they were put temporarily 
out of tne market, business going to other 
makers who could deliver more promptly 


Then, when a month or two elapsed with 
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out any new orders, we had gained sufh- 
ciently on our orders to be brought back 
into line on deliveries and we again loaded 
Trade has been quiet with us for a 
the 


month, this dullness continuing, I think 


up. 


month past, but by end of another 
we will be in a position to take some busi- 
ness.” 

At bottom there is nothing the matter 
with the 


lull, which is by no means universal, is 


trade, and present comparative 
imputed largely to the waning year and 
to the disturbed financial situation during 
past late for 


business to be closed for this year's ship 


the few weeks. It is too 
ment and too early for trades to be closed 
1903 


an abundance of business in 


for forward shipment sut there 
seems to be 
sight. One large seller of boilers says he 
is now figuring on a half dozen large con 
tracts from absolutely new concerns, who 
are making all preliminary arrangements 
for construction work before giving any 
public hint of their intentions. There is 
also under negotiation much work from 
manufacturers, who have outgrown their 
present power plants and are arranging 
to have them displaced by others of higher 
efficiency, Expenditures for shop improve- 
ments are made with freedom, because of 
the generally prosperous condition of the 
manufacturers, and a demonstration of 
economy in making a change is speedily 
followed by executive action 

The Lake Erie Iron Works has sold to 
the American Can Company three 60-inch 
boilers of 250 horse-power and an engine 
of 150 horse-power for Cleveland (Ohio) 
delivery, and one 66-inch boiler and an 
engine of 150 horse-power each for Toledo 
delivery; also a 150 horse-power engine 
and boiler to the Standard Box Company, 
horse 


Water 


and two 100 
power boilers to the 
Works, Muskogee, I. T 


Among recent orders of the Heine Safe 


Baton Rouge, La., 


Muskogee 


ty Boiler Company are the following: One 
425 horse-power to the Texarkana (Tex. ) 
Gas & Electric Company ; three 340 hors« 
Light & 
Montgomery, Ala 
Planters Oil Mill, Mon 
255 horse-power to the Jen 


Light & 


horse-power to. the 


power to the Merchants Power 


Company, one 200 


horse power to the 
roe, La ONE 


nings (La.) Electric Power Com 


pany; one 125 Otis 


Elevator Company, Chicago; two of 225 


Houston, Tex.; one of 


ille, Ind., 


ich to a new hospital 


horse powell each, 


225 horse power, Bellev and three 


- 1 
OT 200 Norse-power «¢ 


it St. Louis 

Wickes Bros. have opened an office at 
Chicag the lachinery department 
They report trade for boilers in November 
ne of nonths of the year 

Quotations. 
Ni YORK, Monday, November 24 

New Y prices for Northern and 

Southern irons for the first half of 1902 
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Northern: 


No. 1 X $23 25 (@$24 75 

No. ~ x 22 OO (@ 22 75 

No. 2 plain 21 00 @ 21 75 
Southern 

No. 1 Foundry 23 25 @ 23 50 

No. 2 Foundry 22 25 @ 22 50 

No. 3 Foundry 21 50 @ 22 00 


No. 4 


Bar 


Foundry 20 50 @ 21 50 


lron Base $1Zes Refined brands. 


mill price on dock, I.93c. upward in cat 
load lots. Smaller 


2.15 (a 


Tool Steel 


quantities from stor¢ 


2.200 


Good standard 


Base $iZes 


quality, 7c.; extra grades, 10c. and up 
ward 

Machinery Steel — Base sizes — From 
store, 2.10 (a 2 25¢ 

Cold Rolled Steel Shafting—z2.90c. from 


store for base sizes 
Copper—-Lake Superior ingot, 11.40 @ 
11.60¢ 
11.40¢c 
Pig Tin—In 5 
New York, 2434 @ 25c¢ 
Pig 


t 
tors 


electrolytic and casting, 11.25 @ 


and 10-ton lots, f. 0. b 


Lead 4.10 fa 4.12'oc., Im 50-ton 
Spelter—5 
Antimony—Cookson’s, 

lett’s and U. S., 744 @ 7%c 
Lard Oil City, 

cording to 


5.20C 


Hal 


9 (@ 9 2c 


Prime 8&8 (a ooc., ac 


brand and quantity, ranging 


from one barrel up to large lots 





Manufacturers. 


McCulley 
New port, 


will build a shingle 


Me 


Fred 
mill at 


steam 


The plant of the Colorado Paving Company 


of Denver, has been burned 

The Joun Lang Paper Company, Vhiladel 
phia, I’a., will build a new mill 

J. S. MeKee, Muscatine, Ia., will enlarge 


his Peerless pearl button factory 


The Coanicut Mills, Fall River, Mass., are 
about to build a new weave shed 

A mill building of the Ashuelot (N. Hl.) 
Woolen Company has been burned 


underwear factory at 


burned 


& Shelton’'s 
Pa, 


lloffman 
Williamstown, 
rhe 


turing 


has been 
& Manufa 


factory 


Sandusky (0.) Automobile 


(Company is building a 


Hohnsebehn & Son, creamery supplies, Way 


erly, la., will build a butter tub factory 


The Dunbar (textile) Mills Company, North 


Adams, Mass., is adding to its capacity 
The Trojan Button Fastener Company 
Troy, N. Y., is about to build a new factory 
The Oxford Manufacturing Company, Ltd., 


woolens, Oxford, N. S., will enlarge its plant 


The planing and molding mill of A. Schrafft 
& Co Newark, N. J., 

The Utah Ice & Sto 
Lake City, 


(Ine.), has been burned 


Salt 


age Company, 


has had plans drawn for a plant 


The foundation stakes for the plant of the 

Decatur (Ill) Bridge Company have’ been 
l 

set 

The Michigan Vapor Stove ( pany 
Grand Rapids, is about to erect some | d 
ings 

The Crookston Minn Lumb Company 
is preparing to erect a big miil at Bemid 
Lake 

The Victor Safe & Lock Company (inci 
nati, © will er i irg addition to its 


plant 


1729 

The brick manufactory of the EK. A. Chat 
field Company, New Haven, Conn., has been 
burned 

The plant, at St. Joseph, Mo., of the Amer 
ican Hominy Company, Chicago, IIl., has been 
burned 

John A. Zunner, New tlaven, Conn., is pro 
moting a new brewery and has purchased land 
for a site 

The Union Match Company, Chicago, is 
thinking of establishing a factory in Osh 
kosh, Wis 

rhe Klots Throwing Company has broken 


250xS80-foot silk mill at Cum 


ground for a 
berland, Md 


A new factory building is being started at 


the Lynn (Mass.) works of the General Ele« 


tric Company 
The La 


Company 


( Wis.) 


is purchasing 20 


Machine 


which to 


(Crosse rhreshing 


acres on 


build a factory 

The Buffalo (N. Y Meter Company, manu 
facturer of water, gas and oil meters, ets is 
building a plant 

The Model flour mill of the Liberty Mills, 


Nashville, and an elevator adjoining 


have been 


Tenn., 
burned 
Steps being taken toward rebuilding 
the 


Fayet teville, 


are 


shops of the State university at 


Ark 


burned 


West 
will 


The Schooley-McClure 
Pa., manufacturer « 
McKeesport 


Company, 


Newton, f torpedoes, 


move to 


It is understood that the Windsor Knitting 
Mills, of Hagerstown, Md., propose to estab 
lish a branch factory 

The factory of J. W. Kilgour & Bro., Beau 


harnois, Que., manufacturers of furniture 
ete has been burned 
The Niagara Radiator Company will build 


a large boiler factory adjoining its plant at 


North Tonawanda, N. Y 
Whittall is to 
addition to 
Mass 


Mattnew J build a $30,000 
shed as an 


Worcester, 


weave his carpet mill 
in South 
headed by 1 


build an 


Coshocton (0O.) capicalists, 
Hl. Wheeler, are 


cold 


behind a project to 


storage plant 


ice and 
The 


gheny Pa., 


Alle 
foundations 


Compeny of 
the 


Roessing Bronze 
has commenced 
a factory at West Etna 
Itull Manufacturing 
ae. aa 


the Friend 


for 
The 
port, 


Company, of Gas 


building a shop to manufac 


ture pumps 
The 


addition to the 


spray 


general contract has been let for an 


paint works of the Billings 


Chapin Company, Cleveland, © 
foundations 


reek, Pa 


been let to lay 


Martin's ¢ 


The contract has 


for large buildings at 


for the Superior Cement Company 


(Pa. 


manufacturer of 


Downingtown Manufacturing 


machinery Is en 


The 


Companys paper mill 


arging its plant 


firm of W 


erect a tac 


The shoe agener 


Brother 


manufacturing 
Penn Yan, N. Y 
feet of 


will 


tory with 14.000 floor space 


kex-Congre man S. M. Stephenson, of Men 


minee, Miel is prominent in a movement to 
build a $500,000 beet sugar plant there 

Fire has d ved a sawmill at one of the 
plants of the American Car & Foundry Com 
pany St. La s, M ind elsewhere 

An additior being built at he rear of 

t Gard Mas to give Hobt 

ros m f heir machin hop 

A pe has be issued to erect a factory 

ilding, 8314x136 feet, for Bridgeman Bros 
(‘ompany, plumber supplies, Philadelphia 

rh American Glass Works (¢ I Leng 
proprietor) Redman Mills I’a have pur 
chased a site for a new plant at Brushton 

I Sel i & fle Manufacturing Com 
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pany, springs, etc., Des Moines, 


la., will erect three new factory buildings. 


mattresses, 


An addition is being built to the plant of 
Kk. D. Douglass, 441 North Fifth street, Phila- 
delphia, I’a., manufacturer of packing boxes. 

The American Can Company, the trust, 
will erect a new $75,000 building in Daven- 
port, Ia., where one of its plants is situated. 

A building permit at Wakefield, Mass., has 


been granted to Winship, Boit & Co., manu- 
facturers of knit goods, for a factory addi- 
tion. 

The American Steel & Copper Plate Com 


pany, New York City, is about to build a 50x 
100-foot, three-story factory in Jersey City, 
N. J. 

Plans have been filed for shop building en- 
largements to cost $7,000, for the De La 
Vergne Refrigerating Machine Company, New 
York city. 

The Algonquin (textile) Printing Company, 
Fall River, Mass., has awarded the contract 
for a large new building. Four boilers will 
be added. 

Fire at Camden, N. J., has burned plants 
of the Camden Manufacturing Company, 
whiting manufacturer, and of the Nonpareil 
Cork Company. 

The Samuel Bingham's Son Manufacturing 
Company, Chicago, Ill., manufacturer of print- 
ers’ rollers, will erect two eight-story buildings 
for its business. 


Stehli & Company, silk weavers, Lancaster, 


Pa., have bought land for a new silk mill, 
which will be 900 feet long and contain 
nearly 1,000 looms. 


A large new factory building is about being 
the Blake plant, in Cambridge, 
Mass., of the International Steam Pump Com 
pany, New York city. 


erected at 


A four-story and basement, 200x55-foot 
building, with engine and boiler house, is 


about to be erected for the Lee Hosiery Com- 
pany, Philadelphia, Va. 

Charles E. Meade, boot and shoe manufac- 
turer, Rochester, N. Y., has broken ground for 
a new factory, which will be provided with 
machinery driven by electricity. 

Hardinge sros., Chicago, Ill., have pur- 
chased the entire business of the Cataract 
Precision Lathe Company, Buffalo, N. Y., and 
of A. W. Gump & Co., Dayton, O 

The White Mountain Paper Company has 
leased a brick plant in Plaistow, N. H., and 
will enlarge it. W. A. Moore, a representa- 
tive of the company, is in charge. 

The Goodale Marble Company proposes to 
enlarge its industry at Great Barrington, 
Mass., by building a stone sawmill. W. A. 
Neracher, of Warren, O., is president. 

The Colean 
Ill, has begun building a plant to 
facture engines, threshers, ete. The 
chine shop building will be S0x200 feet. 

The Huntsville (Ala.) Hoop & Heading 
Company has been organized, with a capital 


Implement ePoria, 
manu- 


ma- 


Company, 


stock of $12,000. Jos. Minchener is presi- 
dent. The company will establish a plant at 
ence 


Waltham, Mass., is to have a new indus- 
try, the manufacture of embossed steel tile. 
The concern is a branch of Reizenstein & 
Co., which has its principal factory in Bel- 
gium. 

The Wisconsin Sugar Company, of Milwau- 
kee and Menominee Falls, will, it is intimated, 


build at least two beet sugar plants next 
spring, one at Watertown and one at Chip 
pewa. 

The Nashville (Tenn.) Hardwood Flooring 


LB. Ran 
vice-presi 
and 


Company is building a factory. John 
is president; W. K. Phillips, 
and Arthur B. Ransom, 


som 
dent, 


secretary 


Treasurer. 
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The plant of the Cooper Brick Company, 
Akron, O., has been damaged by fire. ‘The 
engines and boilers were not much damaged, 
but some of the brick-making machinery was 
badly injured. 


The Novelty Stove & Manufacturing Com- 


pany, Savannah, Mo., will enlarge its plant 
in that town, and is also looking for an 
Eastern location in which to establish a 


branch factory. 

The Rome (N. Y.) Metal Company has 
purchased 175 acres of land in East Rome 
for the accommodation of a plant, and has 
broken ground. The plant will have its own 
water system. 

The Sligo Iron Company, chartered some 
time ago, proposes to build a mill at or near 
Connellsville, Pa., and succeed the firm 
Phillips, Nimmick &°Co., of Pittsburgh. It 
will make bar iron, 

The Bay State Tap & Die Company, of 
Taunton, Mass., has purchased a site located, 
we understand, in Mansfield, Mass., and in 
conjunction with the Taunton Twist Drill 
Company will build a factory. 


ete. 


Charles E. Clark and Hermon E. Clark, of 
the Rochester (N. Y.) Woolen Company, have 
purchased the remainder of the old Norway 
Plains Manufacturing Company's mill prop 
erty, which has been standing idle. 

The 
pany's 


Manufacturing Com 
ete., have been sold to 
I. T. Staples and C. C. Anderson, who repre 
sent a syndicate of City, Idaho, and 
who will make extensive improvements. 

The Saco & Pettee Machine Shops, Upper 
Newton Falls, Mass., and Biddeford, Me., 
plan to build a 400x60-foot, five-story shop 
at the latter place. The work will probably 
be started as soon as possible in the spring. 

William Steele & Sons, Philadelphia, 
have been awarded a contract for the 
tion of a mill building for the American Lace 
Company. It will be 500x66 feet. A one 
story brick power-house will also be included 

The Huber-Hodgman 
pany, Taunton, Mass., expects to get into 
new shops in the spring. B. C. Huber, presi 
dent, is retiring from the concern, his inter- 
est having been bid for by New York parties. 

The Norfolk (Va.) Yarn Mills have been 
chartered with a capital stock of $100,000, 
and will start a new mill at Lambert's Point 
Barton Myers is president ; Robert M. Hughes, 
vice-president ; C. Brooks Johnston, secretary. 

At Pittsburgh, Pa., it is stated that Mon 
roe Lemon, formerly assistant secretary of 
the Independent (Window) Glass Company, 
and others propose to start a new glass fac 
tory with a and department for 
glazing. 


Ashland (Ore.) 
lumber mills, 


Boise 


Pa., 


erec- 


Printing Press Com 


door sash 

Benjamin F. Zurick, an engineer in the 
employ of the Pusey & Jones Company, Wil- 
mington, Del., been making plans for 
the foundations for the new building for 
Delaware Pulp Mills and also plans for the 
building. 


has 


Lue 


The explosion of a boiler in a scrap puddle 
furnace at the West works of the American 
Iron & Steel Manufacturing Company, Leb 
anon, Pa., has damaged the equipment, be 
sides killing four men instantly and injuring 
many others. 








Miscellaneous Wants. 


idrertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded. 

Grant. Gears. See upper corner, page 54. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Order your new or special machines from 
the Industrial Mach. Co., Newark, N. J. 
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Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J 

First-class designing, drafting and tracing 
done to order. Address ‘“‘Experienced Design 
er,’ care AMERICAN MACHINIST. 

The Wellman Sole Cutting Machine Co., of 
Medford, Mass., designs and builds light ma 
chinery. Correspondence solicited. 

An experienced engineer will perfect, sim 
plify or improve upon articles of manufacture. 
Address Box 236, AMERICAN MACHINIST. 

Wanted—An interest in a hardware, mili 
supply, machinery or belting business in New 
York city. Address “‘Cash,’’ care AM. MACH. 

IF. J. Stokes Machine Co., 13th and Noble 
sts., Philadelphia, cut light gears, cams and 
duplicate small machine parts, in quantities. 


Wire pointing machinery, from % in 
downwards; address of maker wanted. God 
rich, Wharf street, Aston, Birmingham, Eng 


We manufacture on contract patented hard 
ware specialties, tools, dies, metal stampings, 
special machinery, etc. Edmonds-Metzel Mfg 
Co., 778 to 784 W. Lake st., Chicago, III. 

Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam 
eter, 48 in. long and under. The Garvin Ma 
chine Co., Spring and Varick sts., New York 

Wanted—Light machine work and special 
machinery to build to order, special tools, 
die and punches; a_ well-equipped water 
power plant and first-class workmen. The 
Bantam Mfg. Co., Bantam, Conn. 

Wanted—Machinist, with from $1,000 to 
$2,000, to take an interest in and the super 
intendency of a concern manufacturing laun 
dry machinery in Chicago. Address C. T 
Cummins, 210 Larrabee st., Chicago, Ill. 

For Sale—aA well equipped foundry and ma 
chine works, located in a healthy town of 
about 15,000 population in Alabama; reason 
for selling, poor health of managing partner. 
If interested address *‘Alabama,” care AM. M 

Wanted—A large contract to build medium 
or light automatic machinery; we have the 
plant, the experience, the capital; cam cut 
ting a specialty; we make the best adjust 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md. 

Liberal commission to machinery salesmen 
able to handle, as a side line, machines suit 
able for use by railroads, machine shops, 
saw and planing mills and by all manufac 
turers of wood and metal. Address Box 241 
AMERICAN MACHINIST. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap 
Hart-Parr Co., Charles City, lowa 


Wants. 


Situation and Help Advertisements only tn 
serted under this head. Rate 25 cents @ line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 

Mechanical draftsman wishes to change. Ad 
dress Box 264, AMERICAN MACHINIST. 

As foreman, by Al, progressive pattern 
maker. K. G., care AMERICAN MACHINIST. 

Draftsman, graduate, few years’ experi 
ence, wants position. Box 248, Am. MAcH. 

Draftsman, graduate, 3 years’ experience, 
wants position. Box 260, AMER. MACHINIST. 

Mechanical draftsman (technical graduate) 
wishes change near New York. Sox 259, A. M 


Experienced mechanical draftsman, techni 
eal graduate, wants to change. Box 250, 
AMERICAN MACHINIST. 

Mechanical draftsman and designer, tech 


nical graduate, desires change position. Box 
254, AMERICAN MACHINIST. 

Mechanical engineer, general work, desires 
position as chief draftsman or superintendent 
Box 231, AMERICAN MACHINIST. 

Situation as foreman machinist; 25 years’ 
practical experience, 12 in charge: best refer- 
ences. Box 246, AMERICAN MACHINIST 
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engi- 
posi- 


First-class electrical and mechanical 
neer and draftsman wants to change 
tion. Box 252, AMERICAN MACHINIST. 


Manufacturing engineer; labor-saving meth- 


ods; special tools, jigs, etc.; correspondence 
solicited. Eugene Wilson, care Am. MACH. 
Mechanical draftsman, experienced on ma- 


chinery, mill work, furnaces, etc., wishes posi- 


tion near New York. Box 258, Am. Macu. 
Salesman, correspondent and advertising 
writer, open for engagement, or would repre 
sent a specialty. W. C. H., 143 St. Nicholas 
ave., New York. 
Mechanical draftsman wants position: 3% 


years’ drafting and 4 years’ shop experience : 


New York or vicinity; age 26. Box 253, 
AMERICAN MACHINIST. 
General foreman, responsible man, age 34, 


experienced in high-class automatic and inter 
changeable machinery, wishes to make change 


Box 261, AMERICAN MACHINIST. 

Mechanical draftsman, age 27, 8 years’ ex 
perience, Corliss engine, refrigerating machin 
ery and general work, desires change of posi 
tion. Box 256, AMERICAN MACHINIST. 

A first-class mechanical draftsman, techni 
eal education, 6 years’ drawing-room and 3% 
years’ shop experience, desires to change 
position. M. G., care AMER. MACHINIST. 

A mechanical and electrical draftsman, 


Swede, graduated in Germany, 1 year’s draw 
ing and 3 years’ shop experience, desires 
position. O. O., care AMERICAN MACHINIST. 

A practical factory superintendent of long 
experience, who is thoroughly competent in 
every detail, is open for engagement as man 
ager or superintendent Address T. H., care 
AMERICAN MACHINIST. 

Mechanical engineer is open for engagement ; 
technical education; large experience as fore- 
man and superintendent, manufacturing small 
and medium interchangeable machinery. Box 
233, AMERICAN MACHINIST. 

Situation wanted by an experienced machine 
shop and toolroom foreman, being desirous of 
making a change: am at present foreman of a 
shop employing 60 men; New York State pre 
ferred. Box 267, AMERICAN MACHINIST. 


Expert on automatic mac hinery, 
heavy ; first-class designer 
10 years’ best experience ; 
head draftsman, superintendent or to develop 
inventions ; terms moderate. Box 257, A. M 

Mechanical engineer, 13 years’ 
drawing-room experience, familiar with ma 
chine tools, cranes, hydraulic and structural 
work, wants position as chief draftsman or 
assistant superintendent. sox 251, Am. M. 


Engineer, 24 years’ experience in construct 
ing of large eylindrical, upright and locomo- 


light and 
inventive ability : 
graduate ; fitted for 


shop and 


bile boilers, overheaters, water purification 
apparatus, boiler working and _ inspecting, 
seeks employment. Address II. Keferstein, 


480 Park ave., New York City. 


Help Wanted. 


AMERICAN MACHINIST 


Machinists, to introduce my double jaw 
caliper system. E. G. Smith, Columbia, Pa. 

Wanted—Good tool and diemaker on bicycle 
work. Address Day Mfg. Co., Lakeview, N 

Machinist and toolmaker; give age, experi 
ence, etc. Wilson Laundry Mach'y Co., Co 
lumbia, Pa. 


Shop agents wanted to handle my test indi 


cator. See my illustrated ad., page 66. H. A. 
Lowe, Waltham, Mass. 

Wanted—First-class machinists, bench hands 
and men accustomed to turret lathe. 


running 
Marvin & Casler, Canastota, | # 
Wanted—Two good wood patternmakers, ex 


penne on pumps and hydraulic work. The 
Goulds Mfg. Co., Seneca Falls, N. 

Wanted— Experienced salesman on brass 
working machinery: give age, reference and 
salary expected. tox 266, AMER. Macu 

Wanted—tFirst-class machinists, in city 
near Philadelphia; steady work and = good 
pay. The Reeves Engine Co., Trenton, N. J 


Wanted 
machinist ; 
day in the year 

Wanted—Machinists and draftsmen to send 
postal for free set tables of lathe gearing and 
valuable formulas and Box 239, A. M 


all-round 
work every 
MACHINIS1 


First-class, non-union, 
good shop and tools; 
Box 190, AMER. 


tests. 


Machinists, send 5 cents for 
of U. S. standard steam, gas and 
giving tapping sizes Address E 
Allegheny, Da 

Wanted—At once, 
jig and fixture work: 


blueprint table 
Ww ater pipe, 
Me yer, 


first-class machinists on 
none others need apply 


Call on or address The Taft-Peirce Mfg. Co., 
Woonsocket, Rh. I 

Wanted—-A first-class patternmaker, accus 
tomed to medium-sized work. Apply, stating 
age, experience and wages expected, Box 244, 
AMERICAN MACHINIST. 

Wanted—-A mechanical draftsman on sma!! 


machinery, jigs and fixtures; state experience 


age and salary expected Address Box 240, 
AMERICAN MACHINIST 
Wanted— Draftsman with experience in 


making line drawings for photographic re 
production; must be neat and rapid Box 
249, AMERICAN MACHINIST 

Wanted—-A foreman to manage machine 


shop (connected with large business) and de 
voted to building special machinery Write 
Box 265, AMERICAN MACHINIST. 

Wanted —Vositions for experienced men 
and men for such positions. Address James 
Brady (late Brady Mfg. Co.), Room J, 20th 
Floor, 220 Broadway, New York. 

Wanted—Lathe and planer hands for night 
work on heavy machine tool work: good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J 


Wanted—First-class toolmaker, experienced 


on globe valves, injectors and plumbers’ brass 
work: state age, experience and wages ex 
pected. Box 243, AMERICAN MACHINIST 
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for a firm building boring 
mills, planers, ete. Box 255, AM. MAcH 
Wanted—Two good, all-round machinists, 
accustomed to building automatic machinery 
Address, stating age, experience and wages 
expected, Box 245, AMERICAN MACHINIST. 
Wanted—A young man to take care of or- 
der book in a jobbing foundry; must be famil 
iar with patterns and core boxes ; steady work 
at good wages tox 191, AMER. MACHINIST 
Wanted—tTwo tool draftsmen, experienced 
small and fine work: good location; 44 
week ; steady work; to receive notice, 
experience and wages Address 
tox 242, AMERICAN MACHINIS1 
Wanted—-At once, a first-class draftsman 
one accustomed to a general run of machine 
work and capable of doing his own thinking 
and designing; a good position to the right 
man. Address Box 247, AMER. MACHINIST 
Wanted—Experienced mechanical drafts 
man: New England; experience on paper 
making machinery and mill work requisite 
state age, education, experience, with whom, 
and salary required Box 263, AMER. Macu 
We ar increasing the scope 
our work, applications for 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company 
East VDittsburg, Da 
Wanted A first 


assistant designer 


on 
hours a 
state age 


of 


posi 


constantly 
and invite 


machinist who has 
had experience in toolmaking and devising 
original machinery for producing specialties in 
wire, of various shapes, iron, et« and 
one who can make his own working drawings 
the works are located 40 miles from Pitts 
burgh, Da Address Box 2oz, Amer. Macu 
James Brady, American Society 
Mechanical Engineers, owner of Brady 
Mfg. Co., consulting engineer and appraiser 
particular attention given to economy In 
manufacture, can furnish good men for heads 
of departments in the metal-working industry 


class 


steel 


member 
tormer 


Room J, 20th floor, 220 Broadway, New York 

A manufacturing company 50 miles from 
Chieago wants three good machinists fot 
steady, light work at construction and repairs 
of weaving machinery quality of work ts 
good and accuracy is required. Address, stat 
ing full particulars of experience, et West 
ern Cane Seating Company, Michigan City 
Ind 

Wanted A manufacturing company, em 
pleying about 600 operators, wants master 
machinist and energetic foreman to establish 
and take charge of a machine construction 
shop and to build special machinery for the 
company must be able to figure costs, etc 
Write fully, giving experience and qualitica 
tions to A. C. L., care AMERICAN MACHINIST 

Wanted—-A young man to act as correspon 
dence clerk in a manufacturing establishment 
one who is skillful in the use of the type 
writer, Whose tastes are mechanical and along 
literary lines, with ability to do cataloging 
edit advertisements, circulars and other 
printed matter that may be necessary in con 
nection with a line of special machinery ; give 


references 


Machinists—Your inventions developed by Wanted—Dreftsman who has had practical age, experience, salary expected, 
Mayer. M. E., Monadnock, Chicago. experience in the shop, capable of acting as et« Address Box 204, AMBER. MACHIIINIS1 
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ter, Mass. 


Arbor Presses 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. 

Ball Bearings 

See Roller Bearings. 


Balls, Steel 
Federal Mfg. Co 


Band Saws 


American Machinery Co., 
Rapids, Mich. 


Barrels, Steel 

Cc eee Wire Spring Co., 
land. O. 

Kilbourne 
lumbus, 


Bars, Boring 

Cleveland Twist 
land, 

Underwood & Co., 
delphia, Pa. 


Belt Dressing 
Dixon Crucible 
City. WN. J. 
monies & Co., 

phia, Pa. 


E., Boston, Mass. 


0. 


.. Cleveland, 


Grand 


Cleve- 


& 
oO. 


Jacobs Mfg. ¢ Co 





Drill 
H. 


Co., 


B., 


Cleve- 


Phila- 


Jos., 


F 


Co., 


E 


Jersey 


Philadel- | 


Belt Lacing Machines 


Diamond Drill & Mach. Co., 
boro, Pa. 


Birds- 


Beit Filler 

Schieren 
York 

Belting, Leather 

Schieren & Co., 
York. 

Shultz Belting Co., 


& C Chas. New 


0.. 


Chas. A., New 


St. Louis, Mo. |! 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Rolls 


Hilles & Jones Co., Wilmington, 
Del. 

Perkins Mach. Co., So. Boston, 
Mass. 

Wickes Bros., New York. 


Blocks and Tackles 
See Hoists, Hand. 


Blowers 


Am. Gas Furnace Co., N. Y. City. 


Ruffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Boilers 

Chandler & Tavlor Co., Indian 
apolis, Ind. 





Struthers-Wells Co., Warren,, Pa. 

Wickes Bros., New York. 

Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & IHlarvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

National Mehry. Co., ‘Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. | 

Ray Automatic Mach. Co., Cleve- | 


land, O 
Reliance Mach. 

land. O. 
Webster & Ferks Tool Co., Spring- 

field, O. 
Wells Bros. Co., 


Books, Mechanical 


Baird & Co., Henry Carey, Vhila- 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Van Nostrand Co., D.. New York. 


& Tool Co., Cleve- 


Greenfield, Mass. 


Wiley & Sons, John, New York. 


Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Dallett & Co., ‘Laos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

— oe Tool Co., Cincin- 

me %, “Mach. Wks., Phila., Pa. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Retts Mach. Co., Wilmington, Del. 
Tool Co., Bridge- 


Cleveland, 


Bullard Mach. 
port, Conn. 


Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland, 
Ohio. 

Bucket Elevator 

Clark Co., W. J., Salem, O. 

Bulldozers 

National Mehry. Co., Tiffin, O. 

Carborundum 


See Grinding Wheels. 

Castings, Brass and Bronze 

Christensen [Engineering Co., MIl- 
waukee, Wis 


Miami Brass Wks., Hamilton, O 





Christensen Engineering Co., Mil- 
waukee, Wis. 
Uniform Steel Co., Newark, N. J. 


Centers, Planer 


Fay & Scott, Dexter, Me. 
New 7 Mfg. Co., New Haven, 


Con 
Pratt. "& Whitney Co., Hartford, 
C 


onn. 
Reed Co., F. bk., Worcester, Mass. 


Centering Machines 


Bement, Miles & Co., 
Kempsmith Mfg. Co., 


s. 
Niles Tool Works Co., 
Pond Mach. Tool Co., 
Whiton Machine Co., 
London, Conn. 


New York. 
Milwaukee, 


New York. 
New York. 
D. E., New 


Chains, Driving ? 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O 

Bridgeport Chain Co., Bridgeport, 
Conn. 


Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

ee Chain Co., ‘ltrumansburg, 

Whitney Mfg. Co., Hartford, Ct. 

Chucking Machines 

Brown & Sharpe Mfg. Co., Provl- 
dence, .. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 


Warner & Swasey Co., Cleveland, 
Obio. 


Windsor Mach. Co., Windsor, Vt. 
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Chucks, Drill 

Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Too! Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., maestoen. cx. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., 

Hoggson & Pettis Mfg. 
Haven, Conn. 


Co., 


Hartford, Ct. 
Co., New 


The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Scroll 


Whiton Mach. 
London, Conn. 


Chucks, Split 


Faneuil Watch 
Mass. 

Clutches, Frictien 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., O. 


Co., D. E., New 


Tool Co., Boston, 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Christensen Engineering Co., Mil- 


waukee, Wis. 
Gray-Blaisdell Co., Bradford, Pa. 


—" Sergeant Drill Co., New 


Jacobson Mach. Mfg. Co., 
ren, Pa 

Rand Dri Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 

Cincinnati Punch & Shear 
Cincinnati, O. 

Long & Allistatter Co., Hamilton, 
Ohio. 

Correspondence Schools 

See Schools, Correspondence. 


Countershafts 


Builders’ Iron Fdry., 
Oesterlein Mach. Co., 


War- 


Co., 


Provi., R. I. 
Cincin., O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Smith Single Belt Reversing 
Countershaft Co., Melrose, 
Mass. 


Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Counters, Machinery 
Veeder Mfg. Hartford, Conn. 
Counting and Printing Wheels 
Franklin Mfg. Co., 
Coupler, Hose 
Clark Co., W. J., 
Couplings, Shaft 


Co., 


Syracuse, N. Y. 


Salem, O. 


Caldwell & Son Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
coe, X.. Z. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J., New Hamburg, N. Y. 
Crucibles 


Dixon Crucible Co., 
City, N. J. 


Jos., Jersey 





Cranes 
Brown Hoisting ofach. Co., N. Y. 
City. 


Case Mfg Co., Columbus, O. 

Chicago Pneumatic ‘Too! Co., Chi- 
cago, 

Cleveland Crane & Car Co., Cleve- 


land, O. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., 

Whiting Foundry ‘Equipment x. 
Harvey, I 

Cupolas, and Ladies, Foundry 

a Engr. Works, Detroit, 
Mich. 


Obermayer Co., 8., Cincinnati, O. 


Whiting Foundry Equip. Co., Har- 
vey, | 

Cutters, Milling 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Crpeeee Twist Drill Co., Cleve- 


land, 
Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 
ford, 

Morse Twist Drill & Mach. 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Co., 


Gage & 
mR 


N. J. 

Standard Tool Co., Cleveland, O. 

Cutting-off Machines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davenport-McC “ie Mfg. Co., 
Blissfield, Mich 

Davis Mach. Co., ws Bey 
ter, N. Y. 

Franklin Mach. Wks., Phila., Ia. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Cutting off Tools 


Roches- 


Armstrong Bros. Tool Co., Chi- 
eago, IIl. 

— - Whitney Co., Hartford, 

enc 

Veeder Mfg. Co., Hartford, Conn. 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 
Delivouk & George, Chicago, Ill. 


Perkins Mach. Co., So. Boston, 
Mass. 
Wold & Co., Torris, Chicago, III. 


Dies, Threading, Opening 


Errington, F. A., New York. 


Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 

Rich, J. & G., Philadelphia, Pa. 
Zacharias, E. M., Brooklyn, N. Y. 
Drawing Instruments 

Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 


Drilling Machines, Boiler 
Baush Mch. Tool Co., Springfield, 
Mass. 
Bickford Drill & Tool 
cinnati, O. 
Miles & Co., 
Thos. H1., 


Bement, 

Dallett & Co., 

Niles Tool Works Co., 

Pond Mach. Tool Co., 

Prentice Bros. Co., 
Mass. 


Drilling Machines, Pneumatic 


Co., Cin- 
New York. 
Phila., Pa. 
New York. 
New York. 
Worcester, 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 
& C Co., Chicago, Il. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 


MACHINIST 


Drilling Machines, Multiple Spindle 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Mch. Tool Co., 


Baush 
Mass. 
Bement, Miles & Co., New 
Bickford Drill & Tool Co., 
nati, Ohio. 
Dallett & Co., Thos. H., Phila., Pa 
Garvin Mach. Co., New York. 
Harrington, son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
Marshall & Huschart Mehry. 
Chicago, , 
Newton Machine 
Philadelphia, Va. 


Springfield, 


York. 
Cincin- 


Co., 


Tool Works, 


Niles Tool Works Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 


York 
Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa 
Nazel Machine Works, Phila., Pa 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New 

Bickford Drill & Tool 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O 

Fosdick Mach. Tool Co., Cincin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. 
Chicago, Il. 

Mueller Mach. Too! Co., Cincin., O 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

—— Bros. Co., Worcester, 


York. 
Co., Cin- 


Co., 


as 
Prentiss Tool & Supply Co., New 


ork. 
Reane Mechry Co., Cleveland, O. 
Drilling Machines, Turret 
Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Cincinnati Mach. Too! Co., Cin., O. 


Cin., O. 


Davis Mach. Co., W. P., Roches- 
ter, } 4 

Dwight Slate Mach. Co., Hart- 
ford, Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Le Blond Mach. Tool Co., R. K., 

Cincinnati, O. 

McCabe, J. J., New York. 
Marshall & Huschart Mchry. 

Chicago, Ill. 

Niles Tool Works Co., 


Co., 


New York. 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 


Washburn 
Mass. 


Drills, Center 

Pratt & Whitney 
Conn. 

Slecomb & Co., J. T., 
m & 


Shops, Worcester, 


Co., Hartford, 
Providence, 


Drills, Rail 


Bement, Miles & Co., 
Niles Tool Works Co., 


New York. 
New York. 
Drills, Ratchet 

Parker Co., Chas. 


Pratt & Whitney 
Conn. 


Meriden, Ct. 
Co., Hartford, 


Dust Collectors 
Allington & Curtis Mfg. Co., Sag 
inaw, Mich. 





Dynamos 
Akron Elec. Mfg. 
C & C Electric Co., 


Co., Akron, O. 
New York. 


Crocker- Wheeler Electric Co., Am 
pere, } 

Eck Dynamo & Motor Co., Belle 
ville, J. 

General Elec. Co., New York. 

Jantz & Leist E lec. Ci »., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis 

Northern Elec. “Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O 


Chicago, Ill 
«& Mfg. Co., 


Western Electric Co., 
Westinghouse Electric 
Pittsburgh, Pa. 

Electrical Supplies 
Akron Elec. Mfg. Co., Akron, O 
General Elec. Co., New York. 
Triumph Electric Co., Cincin., O 
Western Electric Co., Chicago, II! 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, ta. 
Elevators 
Albro-Clem Elevator 
delphia, Pa. 
Howard Iron Wks., 
Morse, Williams & Co., 
Emery Wheels 
See Grinding Wheels. 


Co., Vhila 
Buffalo, N. Y 
Vhila., Pa 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines, Gas and Gasoline 
Columbus Mach. Co., Columbus, O 
Cooper Mach. Co., Saltsburg, Pa. 
Elyria Engine Co., Elyria, O. 
Foos Gas Eng. Co., Springfield, 
Mietz, August, New York. 
National Engine Co., Rockford, 
Ilk. 
New England Gas L[ngine Co., 
Boston, Mass. 


New Era Iron Wks., Dayton, O. 


Olds Motor Wks., Lansing, Mich. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Regal Gasoline Engine Co., Cold- 
water, Mich. 

Springfield Gas Eng. Co., Spring- 
field, O. 

Stover Engine Works, 
Ill. 

Struthers-Wells Co., 


Freeport, 
Warren, Ia. 


Eagines, Steam 


Buffalo Forge Co., Buffalo, N. Y. 

Chandler & Taylor Co., Indian 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 


Struthers-Wells Co., Warren, Pa. 
Exhaust Fans 
Buffalo Forge Co., 


Pans, Electric 


Buffalo, N. Y. 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 
Wis. 


New York. 


Sprague Elec. Co., 
Chicago, Ill. 


Western Electric Co., 


Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 

Piles and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 


Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., 


Filing Machines 


Provi., R. I. 


Cochrane- ad Mach. Co., Roches- 
ter, N. 

Fillers, Oil aoa 

The Winkley Co., Hartford, Conn’ 


Pittings, Steam 

Crane Co., Chicago, Il. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 


Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 


Wyman & Gordon, 
Mass 


Worcester, 
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Forgings, Steel 


Wyman & Gordon, Worcester, 
Mass. 
Poundry ‘Furnishings 


Obermayer Co., 8., Cincinnati, O 

Whiting Foundry Equip. Co., Llar- 
vey, I 

Purnaces, Coal,'Gas and Oil 

Am. Gas Furnace Co., N. 


Buffalo Forge Co., 
Shaft Co., 


Chicago Flexible C hi- 
Mfg. Co., 


War- 


cago, 
Jacobson Mach. 
ren, Pa. 
Furniture, Machine Shop 
New Britain Mach. Co., 
ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn 


Gages, Standard 


New Brit- 


Brown & Sharpe Mfg. Co., Provi- 
dence, 3 

Rogers, John M., Boat, Gage & 
os Works, Gloucester City, 


a 
a. yer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb & Co., J. T., Prov., R. 1. 


Starrett Co., L. S., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gas Furnaces 


Am. Gas Furnace Co., N. Y. City. 

Gear.Cutting Machinery 

Kieckford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Dwight Slate Mach Co., Hartford, 


Conn. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & E berhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Newton Mch. Tool Wks., Phil., Pa. 
Niies Tool Works Co., New York. 
Saunders Mfg. Co., Dayton, O. 
Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks.. Boston, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Gear Wks., Cleveland, O. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., Rk. D., 
Philadelphia Gear Works, 


delphia, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Gears, Molded 

Caldwell & Son Co., H. W., 
cago, 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., & E., Cincin., O. 

Poole & Son Co., Robt., Baltimore, 
Md. 


Pittsburgh, Pa. 
Phila- 


Chi- 


Gears, Rawhide 

Chicago Raw Hide Co., 
Ill. 

Fawcus Mch. Co., Pittsburgh, Pa. 

New Process kaw Hide Co., Syra- 
cuse, N. Y 

Nuttall Co., R. D., 

Gears, Worm 


Albro-Clem Elevator Co., Philadel- 
phia, Pa 


Faweus Mach. Co., Pittsburgh, Pa. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Graphite 
Dixon Crucible Co., 
City, N. J. 
Jersey City, N. J. 


Lubriphite Co., 
Obermayer Co., 8., Cincinnati, O. 


Grinders, Center 
Heald & Son, L. S., 
Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Chicago, 


Pittsburgh, Pa. 


Jos., Jersey 


Barre, Mass. 


Grinders, Cutter 


| Adams Co., Dubuque, Iowa. 
Automatic Mach. Co., Greenfield, 


Mass. 
| Brown & Sharpe Mfg. Co., Provi- 
| dence, R. I. 
| Cincinnati Milling Mach. Co., Cin- 
cinnati, 


Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Oesterlein Mach. Co., Cincin., O. 
—_— Whitney Co., Hartford, 


Rivet ont Co., Boston, Mass. 


Grinders, Disc 


—_ & Co., Chas. H., Chicago, 
ag Mach. Co., Geo., Racine, 
Iroquois Mach. Co.. Provi., R. 1. 


Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 

Gorton Mach. Co., 
Vis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 


Geo., Racine, 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Tool 

Barnes Co., B. F., Rockford, Il. 


Barnes _ W. F. & John, Rock- 


ford, 

Brown’ & ieeses Mfg. Co., Provi- 
dence, R. I. 

Diamond Mach. Co... Prov., R. 1. 


Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. 1. 
Landis Tool Co., Waynesboro, Pa. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Oesterlein Mach. Co., Cincin., O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Ilartford, Ct. 
Grinding Machines 
Besly & Co., Chas. H., Chicago, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, Rf. I. 


Builders’ Iron Foundry, Provi- 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 


Falkenau-Sinclair Co., Phila, Pa. 


Frasse Co., New York. 


Goodell-Pratt Co., Greenfield, 
Mass. 
Gorton Mach. Co., Geo., Racine, 
8. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., Prov., R. I. 


Landis Tool Co., Waynesboro, Pa. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Too! Co., Spring- 
field, O 


eld, O. 
Wilmarth & Morman Co., 
Rapids, Mich. 


Grinding Wheels 

Abrasive Material Co., 

Builders’ Iron Foundry, 
dence, R. I. 

i: Co., Niagara Falls, 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., 'Bright- 
wood, Mass. 

Northampton Wheel 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


jrand 
Phila., Pa. 


Provi- 


Emery Ch. 


Safety Emery Wheel Co., Spring 
field, O. 

Tanite Co., Stroudsburg, Va. 

Grindstones 


Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 


Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I 


Niles Tool Works Co., New York. 
Pond Mach. 
Reed Co., F. 


fool Co., New York. 
E., Worcester, Mass. 








Hack Saw Biades and Frames 
Goodell-Pratt Ce., Greenfield, 


ass. 
Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 
Schlemmer & Co., 
New Yor 


Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Diamond Saw & Stamping 
Buffalo, N. Y. 

Frasse Co., New York. 

Hoefer Mfg. Co., Freeport. Il. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammacher, 


Wks., 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

eens Machine Co., Providence, 
t 

Merrill Bros., Toledo, O. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, III. 

Standard Ry. Equip. Co. St. 
Louis, Mo. 


Hammers, Power 


Scranton & Co. 
Conn. 


The, New Haven, 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 
— Hoisting Mchry. Co., New 


York. 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 

Hunt Con | C. W., West New Brigh- 
ton 

Link. Belt , ee Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Co., Cham- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, A 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., u. S., Athol, Mass. 


indicators, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Injecters 
Lunkenheimer Co., 
Sellers & Co., Wm., 
Inspection and Tests 
Hunt Co., Robt. W., 
Instruction Schools 
See Schools, Correspondence. 
Insurance, Boiler 
Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Cincinnati, O. 
Phila., Pa 


Chicago, III. 





Jacks, Hydraulic 


Bethlehem Fdry & Mch. Co., So. 
Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Key Seaters 


Baker Bros., Toledo, O. 
Bement, Miles & Co., New York. 


Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 


Mitts & Merrill, Saginaw, Mich. 

Nazel Mach. Works, Phila., Pa. 

Keys, Machine 

Standard Gauge Steel Co., Beaver 
> 


Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 


General Electric Co., N. Y. City. 
Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Littsburgh, Pa. 

Lathes 

American Tool wks. Co., Cin., O. 


Auto. Mach. Co., Bridgeport, Ct. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Diamond Machine Co., Provi., R. 1. 


Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Frasse Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, OU. 

McCabe, J. J., Nw York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York. 
Yond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass 


Prentiss Tool & Supply Co., New 


York. 


Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Tanite Co., Stroudsburg. Pa. 

Washburn Shops, Worcester, 
Mass. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Automatic Screw-Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 


Waltham Watch Too! Co., Spring- 
field, Mass. 


Lathes, Wood 


American Machinery Co., Grand 
Rapids, Mich. 

Letters, Pattern 

Butler, A. G., N. Y. City. 

Levels 

Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., Cc. W., West New Brigh- 


ton, N. Y 
Lubricants 
Besly & Co., Chas. H., Chicago, Ill. 
Dixon Crucible Co., Jos., Jersey 
City. N. d. 


Lubriphite Co., Jersey City, N. J. 
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Lubricators 

Besly & Co., Chas. H., Chicago, Ill. 
Bowen Mfg. Co., Auburn, _ Be 
Crane Co., Chica o, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 

American Fdry. & Mach. 
Hanover, l’a. 

Atlas Foundry & Mach. Co., Belle- 
ville, N. J. 

Blanchard Mach. Co., The, 
ton, Mass. 

Fawcus Mch. Co., Pittsburgh, Pa. 

Nazel Mach. Works, Phila., Pa. 

Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, II. 
oe & Spencer Co., Hartford, 
Sonn. 


Co., 


Bos- 


Brown & phenpe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 


Lowe, H. A., Waltham, Mass. 

McCrosky & Huber, Cincinnati. O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 


Wyke & Co., J., E. Boston, Mass. 
Mandrels, Expanding 
Nicholson & Son, W. H., Wilkes- 


barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Rogers, John M., Boat, Gage & 
on Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 
Measuring Machines 


Rogers, John M., Boat, Gage & 
ia Works, Gloucester City, 
ae 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
— Tool Mfg. Co., Fitchburg, 


Slocomt & Co., J. T., 


Starrett Co., L. S., Athol, 


Milling Attachments 

The Adams Co., Dubuque, Iowa. 

~~ = Sharpe Mfg. Co., Provi- 
den R. I. 

Cinshnaatt Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., 


8. 
Oesterlein Mach. Co., Cincin., O. 


Milling Machines, Bench 
Faneuil Watch Tool Co., 


Mass. 
Hill, Clarke & Co., Boston, Mass. 
Waltham Watch Too! Co., Spring- 
field, Mass. 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

——. & | a ae Mfg. Co., Provi- 
en 

Cincinnati Milling Mach. Co., Cin- 
cinnati , 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

— Mfg. Co., Milwaukee, 


Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Marshall & Huschart Mchry Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Oesterlein Mach. Co., Cincin., O. 
om > Mach. Tool Co., Springfield, 
Prentiss Tool & Supply Co., 


Whitney Mfg. Co., Hartford, Ct. 


Providence, 


Mass. 


Milwaukee, 


Boston, 


New 


Milling Machines, Portable 


Underwood & Co., H. 
delphia, Pa. 


B., Phila- 
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Milling Machines, Horizontal 
Adams Co., Dubuque, lowa. 
Beaman & Smith Co., Prov., R. 1. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Dhila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 


Newton Mch. I'ool Works, Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 


Ohio. 
Pratt & Whitney Co., 
Conan. 


Milling Machines, Universal ** 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

— Ad ws na Mfg. Co., Provi- 
en 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. oo. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

~ smith Mfg. Co., Milwaukee, 


8. 

Le Blond Mach. 
Cincinnati, O. 

Marshall & Huschart Mchry. 
Chicago, lil. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., 


Hartford, 


New York. 


foot) Ca, 2. E 


Co., 


New 


York. 7 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Milling Tools, Adjustable 
Geometric Drill cCo., New 
Conn. 
Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 
Molding Machines 


The Adams Co., Dubuque, 
American Foundry & Mach. 


Hanover, Pa. 
Tabor Mfg. Co., Philadelphia, Pa. 
Spring- 


Haven, 


Iowa. 
Co., 


Webster & Perks Tool Co., 
field, O. 

Molds, Hammer and Vise Jaw 

Field, Chas. H., Providence, R. I. 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
wi 


8s. 

Crocker-Wheeler Co., Ampere, N. J. 

Eck Dynamo & Motor Wss., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau- 
kee, Wis. 

Northern Elec. Mfg. Co., Madison, 


Wis. 
Robbins & Myers Co., Springfield, 
Ohio 


Sprague Electric Co., New a 

Triumph Elec. Co., Cincinnati, 

Western Electric Co., Chicago, tli. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Nail Machinery, Wire 

National Machy. Co., Tiffin, O 

Name Plates 

Franklin Mfg. Co., 


Nut Tappers 

See Bolt and Nut Machinery 

Oils 

Besly & Co., Chas. H., 

Houghton & Co., E. F., 
phia, Pa. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, 0. 

The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 
Jenkins Bros., New York. 


Syracuse, N. Y. 


Chicago, Ill. 
Philadel- 
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Pans, Lathe 

New Britain Mch. Co., 
ain, Conn. 

Pans, Shep 

Kilbourne & Jacobs Mfg. 
lumbus, O. 

Patents 

Baldwin, Davidson & 
Washington, D. C. 

Pattern Shop Machinery 

American Machinery Co., 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 


New Brit- 


Co., Co 


Wight, 


Grand 


— Tool & Supply Co., New 
York 
Washburn Shops, Worcester 


Mass. 
Patterns, Wood 
Gobeille Pattern Co.. Cleveland, O 
Hartford Pattern & Model Co., 

Hartford, Conn. 
Pencils 
Keuffel & Esser Co., 


Pipe and Fittings 
Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 
Curtis 


& Curtis Co., 
Conn, 


Merrell Mfg. Co., Toledo, O. 
Oster Mfg. Co., Cleveland, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, O. 
Saunders’ Sons, D., 
Standard Tool Co., 
Planer, Jack 
Armstrong Bros. 
cago, Ill. 
Planers 
American Tool Wks. Co., Cin., O 
elmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 
more, Md. 
Flather Planer Co., Mark, Nashua, 
N. H 


New York 


Bridgeport, 


Cleve- 
Yonkers, N. Y. 
Cleveland, O. 


Tool Co., 


Co., New York. 
A., Cincinnati, O. 


Garvin Mach. 
Gray Co., G. 


Harrington, Son & Co., Edwin, 
Philadelphia, Da. 
Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 


Chi- | 
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Pulley Turning and Bering Machines 
American Tool Wks. Co., Cin., O. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York 


Pulleys 


Caldwell & Son Co., H. W., Chi 
cago, Ill 

Cresson Co., Geo. V., Phila., Pa. 

lioward Iron Wks., Buffalo, N. Y. 

Poole & Son Co., Robt., Balti 
more, Md. 

Reeves Pulley Co., Columbus, Ind. 


Saunders Mfg. Co., Dayton, O 


Pulleys, Friction Cone 


Evans Friction Cone Co., Boston, 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co., 


Indianapolis, Ind. 


Pumps, Hydraulic 
Watson-Stillman Co., New York 


Punches, Hydraulic 


Bement, Miles & Co., New York. 
| Bethlehem Fdry. & Mch. Co., So 
Bethlehem, la. 





| Nuttall Co., R. D., 


| Standard 


Watson-Stillman Co., New York. 
Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y¥ 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y¥ 


Cincinnati Punch & Shear Co., 
Cincinnati, O. 
Cleveland Punch 
Cleveland, 0. 
Hilles & Jones Co., 

Del. 
Long & Allstatter Co., 
Ohlo. 
Perkins Mach. 
Mass. 
Reade Mchry Co., Cleveland, O 
Rack Cutting Machines 
Fellows Gear Shaper Co., Spring 
field, Vt 
Le Blond Mach. 
Cincinnati, O. 
Reed Co., F. E., Worcester, Mass 
Racks, Cut 


Fellows Gear Shaper Co., Spring 
fleld, Vt. 


& Shear Wks., 
Wilmington, 
Hamilton, 
So. Boston, 


Co. 


Tool Co., R. K., 


Pittsburgh, Pa 
Pittsburgh, Pa 
Steel Co., Beaver 


Simonds Mfg. Co., 
Gauge 
Falls, Pa. 


| Racks, Tool 
New Britain Mach. Co., New Brit 
ain, Conn. 
| Reamers 
Cleveland Twist Drill Co., Cleve 
| land, O. 
Clough, R. M., Tolland, Conn. 


York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., | 
Worcester, Mass. 

Planers, Bench 

Bartlett, E. E., Boston, Mass. 


Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Franklin Mach. Phila., Pa. 

Newton Mach. Wks., Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York. 


Presses, Hand 
Perkins Mach. Co., 
Mass. 


Wks., 
Tool 


So. Boston, 
Presses, Hydraulic 


Bement, Miles & Co., 
Watson-Stillman Vo., 


New York. 
New York. 
Presses, Power 


Automatic Mach. 
Conn. 


Co., Bridgeport, 


| Bethlehem Fdry. & Mch. Co., So. 


Iethlehem, la. 


Riisxa Co., E. W., Brooklyn, N. Y. 


Delivouk & George, Chicago, II! 
Dill Mach. Co., T. C., Phila., Pa. 
Mossberg & Granville Mfg. Co., 


Providence, R. I. 
Perkins Mach. Co., 
Prentiss Tool & Supply Co., 

York 


New 


Wold & Co., Torris, Chicago, III. 
Profilers 
Garvin Mach. Co., New York. 


Pratt & Whitney Co., 
Conn. 


Boston, Mass. | 


McCrosky & Huber, Cincinnat!, O 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

| Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
eg Works, Gloucester City, 
N. J. 

Standard Tool Co., Cleveland, O. 


Cleveland 


Hartford, | 


Wells Bros. Co Mass 


Reaming Stands 
Flather Planer Co., 
i a 


. Creenfield, 
Mark, Nashua, 


Riveters, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 

Bement, Miles & Co., 

Pneumatic 
Cleveland, O. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 

Q & C Co., Chicago, Il. 

Standard Ky. Equip. 
Louis, Mo. 


Riveting Machines 


New York 
Tool Co., 


Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engr. Co., Cham 
bersburg, Pa. 

ions & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Rods and Straps, Connecting 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
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Rolling Mill Machinery 
Cincinnati Punch & 


Cincinnati, O. 
Cleveland Punch & Shear Wks. 
Birds- 


Shear Co., 


Co., Cleveland, O. 

Diamond Drill & Mch. Co., 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Iroquois Mach. Co., Providence, 
| es 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Pratt & Whitney Co., 
Conn. 


Roller and Ball Bearings 


Ball Bearing Co., Philadel., Pa. 
Iroquois Mach. Co., Providence, 


Hartford, 


— 2 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Rules, Steel 


Sawyer Tool Co. 
Starrett Co., L. 


7 itchburg, Mass. 
Athol, Mass. 


Safety Valves, Pop 
Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 

Sawing Machines, Metal 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Cochrane- Bly Mach. Works, Ro- 


chester, N. Y. 

Newton Mach. ‘lool Works, Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mchry. Co., Cleveland, O. 


Sawing Machines, Wood 


American Machinery Co., 
Rapids, Mich. 


Grand 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, Ohio. 

Dreses Mach. Tool Co., Cincin., O. 

Marsha!! & Huschart Mchry. Co., 
Chicago, Ill. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co 
dence, I. 

Cleveland “Automatic Mach. Co., 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 


field, Vt. 
Pearson Mach. Co., Chicago, Ill. 


., Provi- 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die co. & Ms 
Pawtucket, R. 

Mfg. Co., Ss. W., Mansfield, 

Hart “Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., Pittsburgh, Pa. 
Pa 


Bowler & Co Cleveland, 


Ohio. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, Il. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 


Geo. H., 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
J. J., New York. 


McCabe, 





Second Hand Machinery—Coni’d 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Llartford, 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Oil 

American Tool & Mach. Co., 
ton, Mass. 

Shafts, Crank 


Standard Connecting 
Beaver Falls, Va. 


New 


Bos 


Rod Co., 


Shapers 

American Tool Wks. Co., Cin. O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
I 


Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, III. 
New oe Mfg. Co., New Haven 


Con 
Niles Tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Steptoe & Co., John, Cincinnati, U. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Cleveland Punch & Shear Works, 

Cleveland, O. 
— & Jones Co., Wilmington, 


me ‘& Allstatter Co., Hamilton, 


Ohio. 
National Mchry. Co., Tiffin, O. 
Perkins Mach. Co., Boston, Mass. 


Reade Mchry Co., Cleveland, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. 
Mass. 

Shelving, Shop 

New Britain Mach. Co., 
ain, Conn. 


Slide Rests 


Bartlett, E. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 


Boston, 


New Brit- 


Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

— Mach. Wks., Wilmington, 
Jel. 


Dill Mach. Co., T. C., Phila., Pa. 
Franklin Mach. Wks., Phila., Pa. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Newton Mach. 
delphia, Pa. 


Tool Wks., Phila- 


Niles Tool Works Co., New York. 
Spike Machines 
National Machy. Uo., Tiffin, O 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O 


Stamps, Steel 

The Chandler Co., 
Mass. 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Machinery 

Boker & Co., Hermann, New York. 

l’atriarche & Bell, New York. 

Ward & Son, kdgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Straightener, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Springfield, 
Bridge- 





Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. 1. 


Switchboards 
C & C Electric Co., New York. 
Electric Controller & Supply Co., 
Cleveland, VU. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 
Tapping Machines and Attachments 
Baker Bros., Toledo, O. 
The Beaman & Smith Co., 
dence, R. I. 
Bickford Drill & 


Provi- 


Tool Co., Cin., O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 


Garvin Mach. Co., New York. 
Geometric Drill Co., New Haven, 


Conn. 
National Mchry. Co., Tiffin, O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Webster & Perks Tool Co., Spring- 
field, O. 

Taps, Collapsing 

Geometric Drill Co., 
Conn. 


New Haven, 


Taps and Dies 

Besly & Co., Chas. H., Chicago, Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & ca Co., J. EE. 
Pawtucket, R. 

Cleveland ‘Twist Drill Co., Cleve- 
land, O. 

Crane Co., 

Hammacher, 
New York. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Too! Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chicago, III. 
Schlemmer & Co., 


Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Auto. Telephone Switch 


Board Co., Providence, R. I. 


Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, III. 
Hart Mfg. Co., Cleveland, 0. 
Oster Mfg. Co., Cleveland, O. 
— - Whitney Co., Hartford, 


Co 
Rivett. — Co., 
Tool Holders 
Armstrong Bros. 
cago, ° 
Hoggson & Pettis Mfg. 
Haven, Conn. 
McCrosky & Huber, Cincinnati, O 
Tools 
See Machinists’ 


Transmission Machinery 
Caldwell & Son Co., H. 
cago, 
Cresson & Co., Geo. V., 
Link-Belt Engineering Co., 
delphia, Pa. 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., 
Saunders Mfg. Co., 
Traps, Steam 
Houghton & Co., E. F., 
phia, Pa. 
Trimmers, Wood 
Amer. Mehry. Co., 
Mich. 


Boston, Mass. 


Tool Co., Chi- 


Co., New 


Small Tools. 


W., 


Phila., Pa. 
Phila- 


Chi- 


Hunter, 


Columbus. Ind. 
Dayton, O. 


Philadel- 


Grand Rapids, 


Washburn Shops, Worcester, 
Mass. 

Trolleys and Tramways 

Brown Hoisting Machy. Co., N. Y. 
City. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hunt Co. ig W., West New Brigh- 


ton, 2} 
Link Belt Engineering Co., Phila- 


delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., 
York. 


New 





Tube Cutter, Glass 
Gifford & Morrow, 
Turrets, Carriage 

Fay & Scott, Dexter, Me. 


Turret Machines 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., 
Mass. 

Bradford Mach. 
nati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Bullard Mach. 
port, Conn. 

Dreses Mach. 


Tyrone, Pa. 


Greenfield, 


Tool Co., Cincin- 


Provi- 
Tool Co., 


Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., "Madison, Wis. 
Hill, Clarke « vo., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Le Blond Mach. 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, IIl. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 
Cleveland Twist Drill Co., Cleve- 


Bridge- 


Tool Co., BR. K., 


.. Cleveland, 


land, O. 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co., 


New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Universal Joints 

Baush Machine Too! Co., Spring- 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Jacobson Mach. Mfg. Co., Warren, 


Pa. 
Vises, Metal Workers’ 
Hammacher, Schlemmer & Co., 


New York. 
Howard Iron Wks., Buffalo, N. Y. 
eee Mach. Mfg. Co., Warren, 
> 
a. 
Parker Co., Chas., Meriden, Conn. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 


Curtis & Curtis 
Conn. 

Saunders’ Sons, D., 

Walworth Mfg. Co., 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Co., 


Yonkers, N. Y. 
Boston, Mass. 


Bridgeport, 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, O. 

Welding Machines 

Hamilton, 


Long & Allstatter Co., 
Ohio. 

Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
-Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery” 


American Machinery Co., 
Rapids, Mich. 


Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 


Wrenches, Drop Forged 
Billings & Spencer Co., 
Conn. 


Grand 


Hartford, 


Hartford, 


Hartford, 











